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(54) Title: COMBINATION OF CYTOCHOME P450 DEPENDENT PROTEASE INHIBITORS 

(57) Abstract: The present invention relates to a method for improving the pharmacokinetics of hexahydrofuro[2,3-b]furanyl con- 
taining HIV protease inhibitors comprising administering to a human in need thereof a combination of a therapeutically effective 
amount of a hexahydrofuro[2,3-b]furanyl containing HIV protease inhibitor, and a therapeutically effective amount of a cytochrom 
P450 inhibitor. 
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COMBINATION OF CYTOCHOME P450 DEPENDENT PROTEASE 

INHIBITORS 



The present invention relates to a method for improving the pharmacokinetics of 
5 hexahydrofuro[2,3-h]ftiranyl containing HIV protease inhibitors comprising 

administering to a human in need thereof a combination of a therapeutically effective 
amoimt of a hexahydrofuro[2,3-b]furanyl containing HIV protease inhibitor, and a 
therapeutically effective amount of a cytochrome P450 inhibitor. 

10 The virus causing the acquired immunodeficiency syndrome (AIDS) is known by 
different names, including T-lymphocyte virus HI (HTLV-III) or lymphadenopathy- 
associated virus (LAV) or AIDS-related virus (ARV) or human immunodeficiency 
virus (HIV). Up until now, two distinct families have been identified, i.e. HIV-l and 
HrV-2. Hereinafter, HIV will be used to generically denote these viruses. 

15 

One of the critical pathways in a retroviral life cycle is the processing of polyprotein 
precursors by retroviral protease. For instance, during the replication cycle of the HIV 
vuTis, gag and gag-pol gene transcription products are translated as proteins, which are 
subsequently processed by a virally encoded protease (or proteinase) to yield viral ' 

20 enzymes and structural proteins of the vims core. Most commonly, the gag precursor 
proteins are processed into the core proteins and the pol precursor proteins are 
processed into the viral enzymes, e.g., reverse transcriptase, integrase and retroviral 
protease. It has been shown that correct processing of the precursor proteins by the 
retroviral protease is necessary for the assembly of infectious virions. For example, it 

25 has been shown that frameshift mutations in the protease region of the pol gene of HIV 
prevent processing of the gag precursor protein. It has also been shown through site- 
directed mutagenesis of an aspartic acid residue in the HIV protease active site that 
processing of the gag precursor protein is prevented. Therefore, retroviral protease 
inhibition provides an attractive target for antiviral therapy. In particular for HIV 

30 treatment, the HIV protease is an attractive target. 

Retroviral protease inhibition typically involves a transition-state mimetic whereby the 
. retroviral protease is exposed to a mimetic compound which binds (typically in a 
reversible manner) to the enzyme in competition with the gag and gag-pol proteins to 
35 thereby inhibit specific processing of stmctural proteins and the release of retroviral 
protease itself. In this manner, retroviral replication proteases can be ejBfectively 
inhibited. 



CONFIRMATION COPY 
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HIV protease inhibitors (Pis) are commonly administered to AIDS patients in 
combination with other anti-HIV compounds such as, for instance nucleoside reverse 
transcriptase inhibitors (NRTIs), non-nucleoside reverse transcriptase inhibitors 
(NNRTIs) or other protease inhibitors. 

5 

Ghosh et al. (Bioorg. Med. Chem. Lett, 1998, 8, 687-690), WO 00/47551 and 
WO 99/33815 disclose certain HIV protease inhibitors comprising a hexahydro- 
furo[2,3-b]ftiranyl moiety. 

10 Some antiretrovirals and, in particular, some HIV protease inhibitors are metaboUzed 
by cytochrome P450, leading to sub-optimal pharmacokinetic profiles causing an 
undesired need for more frequent and higher doses. Thus, there is a high medical need 
for effective and safe anti-HIV treatment wherein the therapeutic compounds have 
good bioavailability, a favorable pharmacokinetic and metabolic profile, and have 

15 reduced side effects. 

Several disclosures propose a combination of a protease inhibitor with at least one 
second compound for the improvement of the pharmacokinetic of said first PI. For 
instance, WO 00/25784 describes a method for improving the pharmacokinetics of 

20 tipranavir comprising a combination of tipranavir and ritonavir. US Pat. N° 6,180,634 
discloses a synergistic composition comprising N-(2(R)-hydroxy-l(S)-indanyl)-2(R)- 
phenyhnethyl-4-(S)-hydroxy-5<l<4-(2-benzo[b]furanyhnethyl)-2(S)-N'-(t-butyl- 
carboxamido)-piperazinyl))-pentaneamide and one or more antiretroviral agents such as 
indinavir. WO 97/01349 describes a method for improving the pharmacokinetics of a 

25 drug which is metabolized by cytochrome P450 monooxygenase wherein said method 
comprises administering to a patient a composition comprising a combination of said 
drug with ritonavir. WO 95/10281 describes a combination of a selected protease 
inhibitor, L-73 5,524 in combination with either cimetidine or ketoconazole. Sadler et ■ 
al. (AIDS, 2001, 15(8), 1009-1018) evaluated the pharmacokinetics and safety of 

30 amprenavir and ritonavir following multiple-dose, co-administration to healthy 

volunteers. Tanaka et al. (J. Clin. Pharmacy Therap., 1998, 23, 403-416) describe some 
HIV protease drugs whose metabolism may be dependent on isoforms of cj^ochrome 
P450. Hsu et al. (Clin Pharmacokinet. 1998, 35, 275-291) describes the 
pharmacokinetics of Ritonavir, including the impact on cytochrome P450 isoenzymes. 

35 

It is an object of the present invention to provide improved combinations of hexahydro- 
faro[2,3-b]furanyl containing HIV protease inhibitors with cytochrome P450 inhibitors. 
It is another object to provide a combination of hexahydrofuro[2,3-b]furanyl containing 
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HIV protease inhibitors wherein a further synergistic effect of said inhibitors is 
observed upon administration of said composition to a patient in need thereof. 

It has been found that the combination of (a) HIV protease inhibitors of formula (1) or 
5 a pharmaceutically acceptable salt or ester thereof and (b) an inhibitor of cytochrome 
P450, more specifically of cytochrome P450-3A (CYP3A) isoforms, had a dose-reducing 
effect on the therapeutically effective dose of the HIV protease inhibitor of formula (1). 

HIV protease inhibitors of the present invention have the formida 



wherein, 

L is -C(=0)-, -0-C(=0)-, -NR^^-C(:-0)-, -0-aUcanediyl-C(=0)-, -NR^^-alkanediyl- 
C(=0)-, -C=S, -S(^0)2-, -0-S(=0)2-, -NR^^-S(=0)2 whereby either the C(=0) group or 
the S(=0)2 group is attached to the NR^ moiety; wherein R^^ is hydrogen, alkyl, 

15 alkenyl, aralkyl, cycloalkyl, cycloalkylalkyl, aryl, Het^ Het^alkyl, Het^ or Het^alkyl; 

is hydrogen, alkyl, alkenyl, alkynyl,- alkanediyl, alkylcarbonyl, aUcyloxy, alkyloxy- 
alkyl, alkyloxycarbonyl, alkanoyl, cycloalkyl, cycloalkylalkyl, cycloalkylcarbonyl, 
cycloalkylalkanoyl, cycloalkylalkoxycarbonyl, aryl, aralkyl, arylaUcenyl, arylcarbonyl, 
aryloxycarbonyl, araUcoxycarbonyl, aryloxyalkyl, haloalkyl, hydroxyalkyl, aralkanoyl, 

20 aroyl, aryloxycarbonylalkyl, aryloxyaUcanoyl, Het^ Het^alkyl, Het^oxy, Het^oxyalkyl, 
HetWyl, HetWalkjd, Het^cycloalkyl, Het^carbonyl, Het^alkoxycarbonyl, 
Het^oxycarbonyl, Het^alkanoyl, HetWalkanoyl, Het^aryloxyalkyl, HetWyloxy- 
carbonyl, HetWalkoxycarbonyl, HetWoyl, Het^, Het^oxy, Het^alkyl; Het^oxyalkyl, 
Het^aralkyl, Het^cycloalkyl, Het^aryl, Het^carbonyl, Het^oxycarbonyl, Het^alkanoyl, 

25 Het^alkoxycarbonyl, Het^aralkanoyl, Het^aralkoxycarbonyl, Het^aryloxycarbonyl, 
Het^aroyl, Het^aryloxyalkyl, amiaocarbonyl, aminoalkanoyl, aminoalkyl, optionally 
substituted by one or more substituents independently selected firom the group 
comprising alkyl, aralkyl, aryl, Het^ Het^, cycloalkyl, alkyloxycarbonyl, carboxyl, 
aminocarbonyl, mono- or di(alkyl)aminocarbonyl, aminosulfonyl, alkylS(=0)t, 

30 hydroxy, cyano, halogen or amino optionally mono- or disubstitated wherein the 

substituents are independently selected from the group comprising alkyl, aryl, aralkyl, 
aryloxy, arylamino, arylthio, aryloxyalkyl, arylaminoalkyl, aralkoxy, alkylthio, alkoxy, 
aryloxyalkoxy, arylaminoalkoxy, aralkylamino, aryloxyalkylamino, arylaminoalkyl- 
amino, arylthioalkoxy, arylthioalkylamino, aralkylthio, aryloxyalkylthio, arylamino- 




10 



(1) 
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alkylthio, arylthioalkylthio, alkylamino, cycloalkyl, cycloalkylalkyl, Het^ Het^, 
Het^alkyl, Het^alkyl, Het^amino, Het^amino, Het^alkylamino, Het^alkylamino, 
HetHhio, Het^thio, Het^alkylthio, Het^alkylthio, Het^oxy aiid Het^oxy, OR^ SR^ 
S02NR^R^ S02N(0H)R^ CN, CR'^=NR^ S(0)R^, S02R^. CR'^=N(0R^), N3, NO2, 
5 NR^R^ N(0H)R^ C(0)R^, C(S)R^ C02R^, C(0)SR^ C(0)NR^R^ C(S)NRV, 
C(0)N(OH)R^ C(S)N(OH)R^ NR^C(0)R^ NR^C(S)R^ N(0H)C(0)R'^, 
N(OH)C(S)R^ NR'^C02R^ NR'^C(0)NR^R^ and NR^C(S)NR^R^ N(0H)C02R^ 
NR^C(0)SR^ N(OH)C(0)NR^R^ N(OH)C(S)NR^R^ NR^C(0)N(OH)R^ 
]SlR^C(S)N(OH)R^ NR^S02R^ NHS02NR^R^ NR'^S02NHR^ P(0)(0R'^)(0R^), 

10 wherein t is an integer selected from 1 or 2, R^, R^ and R^ are each independently 
selected from Hie group comprising H, alkyl, alkenyl, and alkynyl; 
R^ is hydrogen, aUcyl, alkenyl, alkynyl, aryl, aralkyl, alkyloxycarbonyl, 
aralkoxycarbonyl, alkylcarbonyl, cycloalkylcarbonyl, cycloalkylalkoxycarbonyl, 
cycloalkylalkanoyl, alkanoyl, araUcanoyl, aroyl, aryloxycarbonyl, aryloxycarbonylalkyl, 

15 aryloxyaUcanoyl, Het^carbonyl, Het^carbonyl, Het^oxycarbonyl, Het^oxycarbonyl, 

Het^alkanoyl, Het^alkanoyl, Het^alkoxycarbonyl, Het^alkoxycarbonyl, HetWalkanoyl, 
Het^aralkaaoyl, HetWalkoxycarbonyl, Het^aralkoxycarbonyl, Het^aryloxycarbonyl, 
Het^aryloxycarbonyl, Het^aroyl, Het^aroyl, cycloalkyl, aryloxyalkyl, Het^aryloxyalkyl, 
Het^aryloxyalkyl, hydroxyalkyl, aminocarbonyl, aminoalkanoyl, and mono- and 

20 disubstituted aminocarbonyl and mono- and disubstituted aminoalkanoyl radicals 

wherein the substituents are independently selected from the group comprising alkyl, 
aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heteroaryl, heteroaralkyl, heterocycloalkyl, 
hetero cycloalkylalkyl radicals, or wherein said aminoalkanoyl radical is disubstituted, 
said substituents along with the nitrogen atom to which they are attached form a Het^ 

25 Het^. , Het^aryl or Het^aryl radical; 

R^ is alkyl, aryl, cycloalkyl, cycloalkylalkyl, Het\ Het^, Het^aryl, Het^aryl, or aralkyl 
optionally substituted with one or more substituent independently selected from the 
group comprising alkyl, halo, nitro, cyano, CF3, -OR^, and -SR^, (CH2)pR^ OR^, SR^, 
CN, N3, C(0)R^ C(S)R'^, C02R^ C(0)SR^, NRV, NR^C(0)R^ NR'^C(S)R^ 

30 NR'^C02R^ C(0)NRV, C(S)NR^R^ and NR^C(0)SR^ wherein R^ is a radical 

selected from the group comprising hydrogen and alkyl, wherein: p is an integer from 0 
to 5; R^ is cycloalkyl, Het^ aryl, or Het^ in which at least one hydrogen atom is 
optionally substituted with one or more substituents independently selected from the 
group comprising a halogen, OH, OCH3, NH2, NO2, SH, and CN, wherein R'^ and R^ 

35 have the same meaning as that defined above; 

R"^ is hydrogen^ alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or di(alkyl)- 

aminocarbonyl, cycloalkyl, cycloalkylalkyl, Het\ Het^, Het^alkyl, Het^allcyl, 

Het^ cycloalkyl, Het^cycloalkyl, HetWyl, Het^aryl, alkylthioalkyl, alkenyl, alkynyl. 
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alkyloxyalkjd, haloalkyl, alkylsulfonylalkyl, hydroxyalkyl, arallcyl, aminoalkyl, or 
alkyl, optionally substituted with one or more substituents independently selected from 
comprising aryl, Het^ Het^, cycloalkyl, alkyloxycarbonyl, carboxyl, aminocarbonyl, 
mono- or di(alkyl)aminocarbonyl, aminosulfonyl, alkylS(=0)t5 hydroxy, cyano, nitro, 
5 thio, halogen or amino optionally mono- or disubstituted wherein the substituents are 
independently selected from the group comprising alkyl, aryl, aralkyl, cycloalkyl, 
cycloallcylalkyl, Het^ Het^ Het^alkyl and Het^alkyL 

The present invention also relates to the use of said combination as a medicament for 
10 the treatment, the prevention or for combating retroviral infection. The present 
invention further relates to the use of said combination in the manufacture of a 
medicament for the treatment, prevention or for combating retroviral infection and in a 
method of treatment for retroviral infection. The present invention also relates to the 
use of said combination in high-throughput target-analyte assays such as, for example, 
1 5 phenotypic resistance monitoring assays. 

As used herein, the term "composition" is intended to encompass a product comprismg 
the specified ingredients, as well as any product which results, directly or indirectly, 
from combination of the specified ingredients. 

20 

Whenever the term "substituted" is used in defining the HIV protease inhibitor of 
formula (1), it is meant to indicate that one or more hydrogens on the atom indicated in 
the expression using "substituted" is replaced with a selection from the indicated group, 
provided that the indicated atom's normal valency is not exceeded, and that the 
25 substitution results in a chemically stable compound, i.e. a compound that is 

sufficiently robust to survive isolation to a useful degree of purity from a reaction 
mixture, and formulation into a therapeutic agent. 

As used herein, the term "halo" or "halogen" as a group or part of a group is generic for 
30 fluoro, chloro, bromo or iodo. 

The term "aUcyl", alone or in combination, means straight and branched chained 
saturated hydrocarbon radicals containing from 1 to 10 carbon atoms, preferably from 1 
to 8 carbon atoms, more preferably 1 to 6 carbon atoms, and even more preferably 1 to 
35 4 carbon atoms. Examples of such radicals include methyl, ethyl, n-propyl, isopropyl 
n-butyl, isobutyl, set-butyl, tert-butyl, 2-methylbutyl, pentyl, iso-amyl, hexyl, 3-methyl- 
pentyl, octyl and the like. 
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The term "alkanediyl", alone or in combination, defines bivalent straight and branched 
chained saturated hydrocarbon radicals containing from 1 to 10 carbon atoms, 
preferably from 1 to 8 carbon atoms, more preferably 1 to 6 carbon atoms and even 
more preferably 1 to 4 carbon atoms, such as, for example, methylene, ethan-l,2-diyl, 
5 propan-l,3-diyl, propan-l,2-diyl, butan-l,4-diyl, pentan-l,5-diyl, hexan-l,6-diyl, 
2-methylbutan-l,4-diyl, 3-methylpentan-l,5-diyl and the like. 

The term "aUcenyl", alone or in combination, defines straight and branched chained 
hydrocarbon radicals containing from 2 to about 1 8 carbon atoms, interestingly 2 to 
10 about 10 carbon atoms, preferably from 2 to 8 carbon atoms, more preferably 2 to 6 
carbon atoms and even more preferably 1 to 4 carbon atoms, containing at least one 
double bond such as, for example, ethenyl, propenyl, butenyl, pentenyl, hexenyl and 
the like. 

15 The term "alkynyl", alone or in combination, defines straight and branched chained 
hydrocarbon radicals having from 2 to 10 carbon atoms containing at least one triple 
bond, more preferably from 2 to about 6 carbon atoms and even more preferably 1 to 4 
carbon atoms. Examples of alkynyl radicals include ethynyl, propynjd, propargyl, 
butynyl, pentynyl, hexynyl and the like. 

20 

The term "cycloalkyl" alone or in combination, means a saturated or partially saturated 
monocyclic, bicyclic or polycyclic alkyl radical wherein each cyclic moiety contains 
from about 3 to about 8 carbon atoms, preferably from about 3 to about 7 carbon atoms, 
more preferably from 3 to about 6 carbon atoms. Examples of monocyclic cycloalkyl 
25 radicals iaclude cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 
cyclode£yl and the like. Examples of polycyclic cycloalkyl radicals include 
decahydronaphthyl, bicyclo [5.4.0] undecyl, adamantyl, and the like. 

The term "cycloalkylalkyl" means an alkyl radical as defined herein, in which at least 
30 one hydrogen atom on the alkyl radical is replaced by a cycloalkyl radical as defined 
herein. Examples of such cycloalkylalkyl radicals include cyclopropylmethyl, 
cyclobutylmethyl, cyclopentylmethyl, cyclohexyhnethyl, 1-cyclopentylethyl, 
1-cyclohexylethyl, 2-cyclopentylethyl, 2-cyclohexylethyl, cyclobutylpropyl, 
cyclopentylpropyl, 3-cyclopentylbutyl, cyclohexylbutyl and the like. 

35 

The term "aryl" alone or in combination, is meant to include phenyl and naphtyl which 
both may be optionally substituted with one or more substituents iadependently 
selected from aUcyl, alkoxy, halogen, hydroxy, amino, nitro, cyano, haloalkyl, carboxy, 
aUcoxycarbonyl, cycloalkyl, Het^, amido, optionally mono- or disubstituted amino- 
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carbonyl, methylthio, methylsulfonyl, and phenyl optionally substituted with one or 
more substituents selected from Ci-e^Ykyl, Ci_6alkyloxy, halogen, hydroxy, optionally 
mono- or disubstituted amino, nitro, cyano, haloCi-ealkyl, carboxyl, Ci-6alkoxy- 
carbonyl, Cs^ycycloalkyl, Het^ optionally mono- or disubstituted aminocarbonyl, 
5 methylthio and methylsulfonyl; whereby the optional substituents on any amino 

function are independently selected from alkyl, aUcyloxy, Het^, Het^alkyl, Het^alkyl, 
Het^oxy, Het^oxyalkyl, phenyl, phenyloxy, phenyloxyalkyl, phenylalkyl, 
alkyloxycarbonylamino, amino, and aminoalkyl whereby each of the amino groups 
may optionally be mono- or where possible di-substituted with alkyl. Examples of aryl 

10 includes phenyl, p-tolyl, 4-methoxyphenyl, 4-(tert-butoxy)phenyl, 3-methyl-4- 
methoxyphenyl, 4-fluorophenyl, 4-chlorophenyl, 3-nitrophenyl, 3-aminophenyl, 
3-acetamidophenyl, 4-acetamidophenyl, 2-methyl-3-acetamidophenyl, 2-methyl-3- 
aminophenyl, 3-methyl-4-aminophenyl, 2-amino-3-methylphenyl, 2,4-dimethyl-3- 
aminophenyl, 4-hydroxyphenyl, 3-methyl-4-hydroxyphenyl, 1-naphthyl, 2-naphthyl, 

15 3 -amino- 1 -naphthyl, 2-methyl-3 -amino- 1 -naphthyl, 6-amino-2-naphthyl, 
4,6-dimethoxy-2-naphthyl and the like. 

The term "aralkyl" alone or in combination, means an alkyl as defined herein, wherein 
an alkyl hydrogen atom is replaced by an aryl as defined herein. Examples of aralkyl 
20 radicals include benzyl, phenethyl, methylphenylmethyl, 3- (2-naphthyl)-butyl, and the 
like. 

As used herein, the term C(=0) fomis a carbonyl moiety with the carbon atom to which 
it is attached. 

25 

The term "haloalkyl" alone or in combination, means an alkyl radical having the 
meaning as defined above wherein one or more alkyl hydrogens are replaced with a 
halogen, preferably, chloro or fluoro atoms, more preferabl}^ fluoro atoms. Examples 
of suchhaloalkyl radicals include chloromethyl, 1-bromoethyl, fluoromethyl, 
30 difluoromethyl, trifluoromethyl, 1,1,1 -trifluoroethyl and the like. 

The term "Het^" alone or in combination are those groups defined as a saturated or 
partially unsaturated monocyclic, bicyclic or polycyclic heterocycle having preferably 3 
to 12 ring members, more preferably 5 to 10 ring members and more preferably 5 to 8 
35 ring members, which contains one or more heteroatom ring members selected from 
nitrogen, oxygen or sulftir and which is optionally substituted on one or more carbon 
atoms by alkyl, alkyloxy, halogen, hydroxy, oxo, optionally mono- or disubstituted 
amino, nitro, cyano, haloaUcyl, carboxyl, aUcoxycarbonyl, cycloaUcyl, optionally mono- 
or disubstituted aminocarbonyl, methylthio, methylsulfonyl, aryl and a saturated or 
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partially unsaturated monocyclic, bicyclic or tricyclic heterocycle having 3 to 12 ring 
members which contains one or more heteroatom ring members selected from nitrogen, 
oxygen or sulfur and whereby the optional substituents on any amino function are 
independently selected from alkyl, alkyloxy, Het^, Het^alkyl, Het^oxy, Het^oxyakyl, 
5 aryl, aryloxy, aryloxyalkyl, aralkyl, alkyloxycarbonylamino, amino, and amuioalkyl 
whereby each of the amino groups may optionally be mono- or where possible di- 
substituted with alkyl. 

The temi "Het^" as a group or part of a group is defined as an aromatic monocyclic, 
10 bicyclic or tricyclic heterocycle having preferably 3 to 12 ring members, more 
preferably 5 to 10 ring members and more preferably 5 to 6 ring members, which 
contains one or more heteroatom ring members selected from nitrogen, oxygen or 
sulfur and which is optionally substituted on one or more carbon atoms by alkyl, 
alkyloxy, halogen, hydroxy, optionally mono- or disubstituted amino, nitro, cyano, 
15 haloalkyl, carboxyl, alkoxycarbonyl, cycloalkyl, optionally mono- or disubstituted 
aminocarbonyl, methylthio, methylsulfonyl, aryl, Het^ and an aromatic monocyclic, 
bicyclic or tricyclic heterocycle having 3 to 12 ring members; whereby the optional 
substituents on any amino function are independently selected from alkyl, alkyloxy, 
Het\ Het^alkyl, Het^oxy, Het^oxyakyl, aryl, aryloxy, aryloxyalkyl, aralkyl, 
20 alkyloxycarbonylamino, amino, and aminoalkyl whereby each of the amino groups 
may optionally be mono- or where possible di-substituted with alkyl. 

The term "alkoxy" or "alkyloxy", alone or in combination, means an alkyl ether radical 
wherein the term alkyl is as defined above. Examples of suitable alkyl ether radicals 
25 include methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, iso-butoxy, sec-butoxy, 
tert-butoxy, hexanoxy and the like. 

The term "arylthioalkoxy" means alkoxy as defined herein, wherein an alkyl hydrogen 
atom is replaced by an arylthio as defined herein. Examples of arylthioalkoxy radicals 
30 include 2- (phenylthio)-ethoxy, and the like. 

The term "alkanoyl", alone or in combination, means an acyl radical derived from an 
aUcylcarboxylic acid, examples of which include acetyl, propionyl, butyryl, valeryl, 
4-methylvaleryl, and the like. 

35 

The term "alkylamino" means an alkyl amine radical, wherein the term "alkyl" is 
defined as above. Examples of alkylamino radicals include methylamino or NHCH3, 
ethylamino or NHCH2CH3, n-propylamiiio, isopropylamino, n-butylamino, 
isobutylamino, sec-butylamino, tert-butylamino, n-hexylamino, and the like. 
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The term *'dialkylamino" means a dialkyl amine radical, wherein the term '*alkyl" is 
defined as above. Examples of dialkylamino radicals include dimethylamino or 
N(CH3)2, diethylamino or N(CH2CH3)2, ethylmethylamino or NCCHsXCHsCHa), 
5 di(n-propyl)amino, di-isopropylaroino and the like. 

The term "alkylthio" means an alkyl thioether radical, wherein the term "alkyl" is 
defined as above. Examples of alkylthio radicals include methylthio (SCH3), ethylthio 
(SCH2CH3), n-propylthio, isopropylthio, n-butylthio, isobutyllhio, sec-butylthio, tert- 
10 butylthio, n-hexylthio, and the like. 

The term "arylthio" means an aryl thioether radical, wherein the term "aryl" is as 
defined herein. Examples of arylthio radicals include phenylthio and the like. 

15 The term "aminoalkanoyl" means an acyl group derived from an amino-substituted 
alkylcarboxylic acid wherein the amino group can be a primary, secondary or tertiary 
amino group containing substituents selected from alkyl, aryl, aralkyl, cycloaUcyl, 
cycloalkylalkyl radicals and the like. 

20 The term "aminocarbonyl" alone or in combination, meaas an amino-substituted 

carbonyl (carbamoyl) group wherein the amino group can be a primary, secondary or 
tertiary amino group containing substituents selected from alkyl, aryl, aralkyl, 
cycloalkyl, cycloalkylalkyl radicals and the like. 

25 The term "aralkanoyl" means an acyl radical derived from an aryl-substituted 

alkanecarboxylic acid such as phenylacetyl, 3-phenylpropionyl (hydrocinnamoyl), 
4-phenylbutyryl, (2-naphthyl)acetyl, 4-chlorohydrocinnamoyl, 
4-aminohydrocinnamoyl, 4-methoxyhydrocinnamoyl, and the like. 

30 The term "aralkoxy" means alkoxy as defined herein, wherein an alkyl hydrogen atom 
is replaced by an aryl as defined herein. Examples of aralkoxy radicals include 
2-phenylethoxy, 2-phenyl-l-propoxy, and the like. 

The term "aralkoxycarbonyl", alone or in combination, means a radical of the formula 
35 aralkyl-0-C(=0)- in which the term "aralkyl" has the significance given above. 
Examples of an aralkoxycarbonyl radical are benzyloxycarbonyl and 
4-methoxyphenylmethoxycarbonyl. 

The term "aralkylamino" means alkylamino as defined herein, wherein an alkyl 
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hydrogen atom is replaced by an aryl as defined herein. Examples of aralkylamino 
radicals include 2-phenethylamino, 4-phenyl-n-butylamino, and the like. 

The term "aralkylthio" means alkylthio as defined herein, wherein an alkyl hydrogen 
5 atom is replaced by an aryl as defined herein. Examples of aralkylthio radicals include 

3- phenyl-2-propylthio, 2- (2-naphthyl)-ethylthio, and the like. 

The term "aroyl" means an acyl radical derived from an arylcarboxylic acid, aryl 
having the meanmg given above. Examples of such arylcarboxylic acid radicals 
10 include substituted and unsubstituted benzoic or naphthoic acid such as benzoyl, 

4- chlorobenzoyl5 4-carboxybenzoyl, 4-(benzyloxycarbonyl)benzoyl, l-naphthoyl, 
2-naphthoyl, 6~carboxy-2 naphthoyl, 6-(benzyloxycarbonyl)-2-naphthoyl, 3-benzyloxy- 
2-naphthoyl, 3-hydroxy-2-naphthoyl, 3-(benzyloxyformamidol-2-naphthoyl, and the 
like. 

15 

The term "arylaminoaUcoxy" means alkoxy as defined herein, wherein an alkyl 
hydrogen atom is replaced by an arylamino as defined herein. Examples of (arylamino) 
alkoxy radicals include 2- (phenylamino)-ethoxy, 2-(2-naphthylamino)-l-butoxy, and 
the like. 

20 

The term "arylaminoalkyr' means alkyl as defined herein, wherein an alkyl hydrogen 
atom is replaced by an ar5damino as defmed herein. Examples of arylaminoaUcyl 
radicals include phenylaminoethyl, 4-(3-methoxyphenylamino)-l -butyl, and the like. 

25 The term "arylaminoalkylamino" means alkylamino as defined herein, wherein an alkyl 
hydrogen atom is replaced by an arylamino as defined herein. Examples of (arylamino) 
alkylamino radicals include 3- (naphthylamino)-propylamino, 4- (phenylamino)-l- 
butylamino, and the like. 

30 The term "arylaminoalkylthio" means alkylthio as defined herein, wherein an alkyl 
hydrogen atom is replaced by an arylamino as defined herein. Examples of 
(arylamino)alkylthio radicals include 2-(phenylamino)-ethylthio, 3-(2-naphthylamino)- 
n-propylthio, and the like. 

35 The term "aryloxy" means a radical of the formula aryl-O- in which the term aryl has 
the significance given above. 

The term "arylamino" means an amino radical, wherein an amino hydrogen is replaced 
by an aryl as defined herein, 

40 
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The term "aryloxyalkanoyl" means an acyl radical of the formula aryl-O-alkanoyl 
wherein aryl and alkanoyl have the meaning given above. 

The term "aryloxyalkoxy" means alkoxy as defined herein^ wherein an alkyl hydrogen 
5 atom is replaced by an aryloxy as defined herein. Examples of (aryloxy) alkoxy 
radicals include 2-phenoxyethoxy, 4- (3-aminophenoxy)-l- butoxy, and the Uke. 

The term "aryloxyalkyl" means alkyl as defined herein, wherein an alkyl hydrogen 
atom is replaced by an aryloxy as defmed herein. Examples of aryloxyalkyl radicals 
10 include phenoxyethyl, 4- (3-aminophenoxy)-l-butyl, and the like. 

The term "aryloxyalkylamino" means alkylamino as defined herein, wherein an alkyl 
hydrogen atom is replaced by an aryloxy as defined herein. Examples of (aryloxy) 
alkylamino radicals include 3-phenoxy-n-propylamino, 4-phenoxybutylamino, and the 
15 like. 

The term "aryloxyalkylthio" means alkylthio as defined herein, wherein an alkyl 
hydrogen atom is replaced by an aryloxy as defmed herein. Examples of (aryloxy) 
alkylthio radicals include 3-phenoxypropylthio, 4 (2-fluorophenoxy)-butylthio5 and the 
20 like. 

The term "arylthioalkylamino" means alkylamino as defined herein, wherein an alkyl 
hydrogen atom is replaced by an arylthio as defined herein. Examples of (arylthio) 
alkylamino radicals include 2- (phenylthio)- ethylamino, and the like. 

25 

The term "arylthioalkylthio" means alkylthio as defmed herein, wherein an alkyl 
hydrogen atom is replaced by an arylthio as defmed herein. Examples of (arylthio) 
alkylthio radicals include 2- (naphthylthio)- ethylthio, 3- (phenylthio)-propylthio, and 
the like. 

30 

The term "cycloalkylalkyl" means an alkyl, wherein an alkyl hydrogen is replaced by a 
cycloalkyl as defind herein. 

The term "cycloalkylalkoxycarbonyl" means an acyl group derived firom a cycloalkyl- 
35 alkoxycarboxylic acid of the formula cycloalkylalkyl-O-COOH wherein cycloalkyl- 
alkyl has the meaning given above. 

The term "cycloalkylcarbonyl" means an acyl group derived fi-om a monocyclic or 
bridged cycloalkanecarboxylic acid such as cyclopropylcarbonyl, cyclohexylcarbonyl, 
40 adamantylcarbonyl, and the like, or firom a benz-fused monocyclic cycloalkane- 
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carboxylic acid which is optionally substituted by one or more substituents selected 
from alkyl, alkoxy, halogen, hydroxy, amino, nitro, cyano, haloalkyl, carboxy, 
alkoxycarbonyl, cycloalkyl, heterocycloalkyl, alkanoylamino, amido, mono and dialkyl 
substituted amino, mono and dialkyl substituted amido and the like, such as 
5 1 ,2,3 ,4-tetrahydro-2-naphthoyl, 2-acetamido- 1 ,2,3 ,4-tetrahydro-2-naphthoyl. 

The term "Het^alkoxy" means alkoxy as defined herein, wherein an alkyl hydrogen 
atom is replaced by a Het^ as defined herein. Examples of Het^alkoxy radicals include 
2-pyridylmethoxy, 4- (l-imidazolyl)-butoxy, and the like. 

10 

The term "Het^aUcyl" means alkyl as defined herein, wherein an alkyl hydrogen atom is 
replaced by a Het^ as defined herein. Examples of Het^alkyl radicals include 

2- pyridylmethyl, 3- (4-thiazolyl)-propyl, and the like. 

15 The term "Het^alkylamino" means alkylamino as defined herein, wherein an alkyl 
hydrogen atom is replaced by a Het^ as defined herein. Examples of Het^alkylamino 
radicals include 4-pyridylmethylamino, 3 (2-furanyl)-propylamino, and the like. 

The term "Het^alkylthio" means alkylthio as defined herein, wherein an alkyl hydrogen 
20 atom is replaced by a Het^ as defined herein. Examples of Het^alkylthio radicals 
include 3-pyridylmethylthio, 3 (4-thiazolyl)-propylthio, and the like. 

The term "Het^aniino" means Het^ as defined herein, wherein a hydrogen atom on the 
Het^ ring is replaced by a nitrogen. Het^amino radicals include, for example, 
25 4-thiazolylamino, 2-pyridylamino, and the like. 

The term "Het^oxy" means Het^ as defined herein, wherein a hydrogen atom on the 
Het^ ring is replaced by an oxygen. Het^oxy radicals include, for example, 
4-pyridyloxy, 5-quinolyloxy, and the like. 

30 

The terai "Het^oxycarbonyl" means an acyl radical derived from a carboxylic acid 
represented by Het^-O-COOH wherein Het^ has the meaning given above. 

The term "Het^thio" means Het^ as defined herein, wherein a hydrogen atom on the 
35 Het^ ring is replaced by a sulfur. Het^thio radicals include, for example, 3-pyridylthio, 

3- quinolylthio, 4-imidazolylthio, and the like. 

The term "Het^alkanoyl" is an acyl radical derived from a Het^ -substituted 
alkylcaxboxylic acid wherein Het^ has the meaning given above. 
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The term "Het^oxycarbonyl" means an acyl radical derived from a Het^-O-COOH 
wherein Het^ has the meaning given above. 

The term "alkylsulfonylalkyl" means an alkyl-S(=0)2-aikyl radical, wherein "alkyl" is 
5 defined as above. Examples alkyl-S(=0)2-alkyl radicals include ethylsulfonyhnethyl 
and the like. 

The term "alkyloxyalkyl" means a radical of formula alkyl-O-alkyl, wherein alkyl is 
defined as above. 

10 

The term "alkyloxycarbonyl means a radical of fomiula alkyl-0-C(=0)-. Examples of 
alkyloxycarbonyl radicals include ethyloxycarbonyl, methyloxycarbonyl, n-propyloxy- 
carbonyl. 

15 The term "Het^alkoxycarbonyl" means an alkyloxycarbonyl radical, wherein an alkyl 
hydrogen is replaced by a Het^ radical, wherein Het^ is as defined herein. 

The term "hydroxyalkjd" means an alkyl radical, as defined above, wherein one or 
more hj^drogens are replaced with hydroxy. Examples of hydroxyalkyl radical include 
20 hydroxymethyl, 2-hydroxy-n-propyl, 3-hydroxybutyl, 2,3-dihydroxybutyl, 
dihydroxymethyl. 

The term "alkylcarbonyr'means a radical of formula alkyl-C(=0)-, wherein alkyl has 
the meaning as defined above. Examples of alkylcarbonyl radicals include, 
25 methylcarbonyl, ethylcarbonyl. 

The term "cycloalkylalkanoyl" means an alkanoyl radical as defined herein, wherein at 
least one alkanojd hydrogen is replaced by a cycloalkyl radical, wherein cycloalkyl has 
the meaning as defined above. 

30 

The term "arylalkenyl" means an alkenyl radical as defined above, wherein at least one 
alkenyl hydrogen is replaced by an aryl radical, wherein aryl has the meaning as 
defined above. 

35 The term "arylcarbonyl" means a radical of the formula aryl-C(=0)-, wherein aryl has 
the meaning as defined above. 



40 



The term "aryloxycarbonyl" means a radical of the formula aryl-0-C(— i 
aryl has the meaning as defibied above. 



O)-, wherein 
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The term "aryloxycarbonylalkyl" means an alkyl radical, as defined above, wherein at 
least one alkyl hydrogen is replaced by an aryloxycarbonyl radical as defined above. 

The term "Het^oxyalkyl" means a radical of the formula Het^-O-alkyl, wherein alkyl 
and Het^ have the meaning as defined above. 

The term "Het^aryl" means an aryl radical, as defined above, wherein at least one aryl 
hydrogen is replaced by Het^, wherein Het^ has the meaning as defined above. 

The term "Het^aralkyl" means an aralkyl radical as define above, wherein at least one 
aralkyl hydrogen is replaced by Het^, wherein Het^ has the meaning as defined above. 

The term "Het^cycloalkyl" means a cycloalkyl radical as defbied above, wherein at 
least one cycloalkyl hydrogen is replaced by Het^ wherein Het^ has the meaning as 
defined above. 

The term "Het^carbonyl" means a radical of formula Het^-C(=0)-, wherein Het^ has the 
meaning as defined above. 

The term "Het^aralkanoyl" means an araJkanoyl radical as defined above, wherein at 
least one aryl hydrogen is replaced by Het\ wherein Het^ has the meaning as defined 
above. 

The term "Het Wyloxyalkyl" means an aryloxyalkyl radical as defined above, wherein 
at least one aryl hydrogen is replaced by Het^' wherein Het^ has the meaning as defined 
above. 

The term "Het^aryloxycarbonyl" means an aryloxycarbonyl radical as defined above, 
wherein at least one aryl hydrogen is replaced by Het^ wherein Het^ has the meaning 
as defined above. 

The term "HetWalkoxycarbonyl" means an aralkoxycarbonyl radical as defined herein, 
wherein at least one aryl hydrogen is replaced by Het\ whereraHet^ has the meaning as 
defined above. 

The term "HetWoyl" means an aroyl radical as defined herein wherein at least one 
aroyl hydrogen is replaced by Het^ wherein Het^ has the meaning as defined above. 

The term "heteroaryl" means an aryl as defined herein wherein at least one carbon atom 



wo 03/049746 



-15- 



PCT/EP02/14277 



is replaced by a heteroatom selected from the group comprising nitrogen, sulphur or 
oxygen. 

The term "heteroaralkyl" means an alkyl as defined herein wherein at least one allcyl 
5 hydrogen is replaced by an heteroaryl as defined herein. 

The term "heterocycloalkyl" means an cycloalkyl as defined herein wherein at least one 
carbon atom is replaced by a heteroatom selected form the group comprising nitrogen, 
sulfur or oxygen. 

10 

The term "heterocycloalkylalkyr' means an alkyl as defined herein, wherein at least 
one alkyl hydrogen is replaced by a heterocycloalkyl as defined herein. 

As used herein "t" is an integer independently selected from 1 or 2, except if defined 
15 otherwise. 

As used herein before, the temi "one or more" covers the possibility of all the available 
C-atoms, where appropriate, to be substituted, preferably, one, two or three. When any 
variable (e.g. halogen or alkyl) occurs more than one time in any constituent, each 
20 definition is independent. 

An interesting group of compounds of formula (I) for use in a combination with a 
cytochrome P450 inhibitor are those compounds wherein, 

L is -C(=0)-, -0-C(=0)-, -NR^^-C(=0)-, -0-alkanediyl-C(==0)-, -NR^^-alkanediyl- 
25 C(=0)-, -C=S, -S(=0)2-, -0-S(=0)2-, -NR^^-S(=0)2 whereby either the C(=0) group or 
the S(=0)2 group is attached to the NR^^ moiety; wherein R^^ is hydrogen, alkyl, 
alkenyl, aralkyl, cycloalkyl, cycloalkjdalkjd, aryl, Het\ Het^alkyl, Het^ or Het^alkyl; 
R^ is hydrogen, alkyl, alkenyl, alkynyl, alkanediyl, alkylcarbonyl, alkyloxy, alkyloxy- 
alkyl, alkyloxycarbonyl, alkanoyl, cycloalkyl, cycloalkylalkyl, cycloalkylcarbonyl, 
30 cycloalkylalkanoyl, cycloalkylalkoxycarbonyl, aryl, aralkyl, arylalkenyl, arylcarbonyl, 
aryloxycarbonyl, aralkoxycarbonyl, aryloxyalkyl, haloalkyl, hydroxyalkjd, aralkanoyl, 
aroyl, aryloxycarbonylalkyl, aryloxyalkanoyl, Het\ Het^alkyl, Het^oxy, Het^oxyalkyl, 
HetWyl, Het^aralkyl, Het^ cycloalkyl, Het^carbonyl, Het^alkoxycarbonyl, 
Het^oxycarbonyl, Het^alkanoyl, HetWalkanoyl, Het^ aryloxyalkyl, HetWyloxy- 
35 carbonyl, Het^aralkoxycarbonyl, Het^aroyl, Het^, Het^oxy, Het^alkyl; Het^oxyalkyl, 
Het^aralkyl, Het^cycloalkyl, Het^aryl, Het^carbonyl, Het^oxycarbonyl, Het^alkanoyl, 
Het^alkoxycarbonyl, Het^aralkanoyl, Het^aralkoxycarbonyl, Het^aryloxycarbonyl, 
Het^aroyl, Het^aryloxyalkyl, aminocarbonyl, aminoalkanoyl, aminoalkyl, optionally 
substituted by one or more substituents independently selected from the group 
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comprising alkyl, aralkyl, aryl, Het\ Het^, cycloalkyl, alkyloxycarbonyl, carboxyl, 
aminocarbonyl, mono- or di(alkyl)ammocarbonyl, aminosulfonyl, alkylS(-0)t, 
hydroxy, cyano, halogen or amino optionally mono- or disubstitxited wherein the 
substituents are independently selected from the group comprising alkyl, aryl, aralkyl, 
5 aryloxy, arylamino, arylthio, aryloxyalkyl, arylaminoalkyl, aralkoxy, alkylthio, allcoxy, 
aryloxyalkoxy, arylaminoalkoxy, aralkylamino, aryloxyalkylamino, arylammoalkyl- 
amino, arylthioalkoxy, arylthioalkylamino, aralkylthio, aryloxyalkylthio, arylamino- 
alkylthio, axylthioalkylthio, alkylamino, cycloalkyl, cycloalkylalkyl, Het^ Het^, 
Het^alkyl, Het^alkyl, Het^amino, Het^amino, Het^alkylamino, Het^alkylamino, 

10 HetHhio, Het^thio, Het^alkylthio, Hef aUcylthio, Het^oxy and Het^oxy, OR^ SR^ 
S02NR^R^ S02N(0H)R^ CN, CR^=NR^ S(0)R^ SOsR^ CR^=N(OR^), N3, NO2, 
NRV, N(0H)R^ C(0)R^ C(S)R^ COaR', C(0)SR^ C(0)NRV, C(S)NR^R^ 
C(0)N(OH)R^ C(S)N(OH)R'', NR^C(0)R^ NR^C(S)R^ N(OH)C(0)R^ 
N(OH)C(S)R^, NR'^C02R^ NR^C(0)NR^R^ and NR^C(S)NR^R^ N(0H)C02R^ 

1 5 NR^C(0)SR^ N(OH)C(0)NR V, N(OH)C(S)NR V, NR^C(0)N(OH)R^ 

NR'^C(S)N(OH)R^ NR^S02R^ NHSO2NRV, NR'^S02NHR^ P(0)(OR^)(OR^), 
wherein t is an integer between 1 and 2, R^, R^ and R^ are each independently selected 
from the group comprising H, alkyl, alkenyl, and alkynyl; 
R^ is hydrogen, alkyl, alkenyl, alkynyl, aryl, aralkyl, alkyloxycarbonyl, 

20 aralkoxycarbonyl, alkylcarbonyl, cycloalkylcarbonyl, cycloalkylalkoxycarbonyl, 

cycloalkylalkanoyl, alkanoyl, aralkanoyl, aroyl, aryloxycarbonyl, aryloxycarbonylalkyl, 
aryloxyalkanoyl, Het^carbonyl, Het^carbonyl, Het^oxycarbonyl, Het^oxycarbonyl, 
Het^alkanoyl, Het^alkanoyl, Het^alkoxycarbonyl, Het^alkoxycarbonyl, HetWalkanoyl, 
Het^aralkanoyl, HetWalkoxycarbonyl, Het^aralkoxycarbonyl, Het^aryloxycarbonyl, 

25 Het^aryloxycarbonyl, HetWoyl, Het^aroyl, cycloalkyl, aryloxyalkyl, Het^aryloxyalkyl, 
Het^aryloxyalkyl, hydroxyalkyl, aminocarbonyl, aminoalkanoyl, and mono- and 
disubstituted aminocarbonyl and mono- and disubstituted aminoalkanoyl radicals 
wherein the substituents are independently selected from the group comprising alkyl, 
aryl, aralkyl, cycloalkyl, cycloalkylaUcyl, heteroaryl, heteroaraUcyl, heterocycloaUcyl, 

30 hetero cycloalkylalkyl radicals, or wherein said aminoalkanoyl radical is disubstituted, 
said substituents along with the nitrogen atom to which they are attached form a Het\ 
Het^ , Het^aryl or Het^aryl radical; 

R^ is alkyl, aryl, cycloalkyl, cycloalkylalkyl, Het\ Het^, Het^aryl, Het^aryl, or aralkyl 
optionally substituted with one or more substituent independently selected from the 
35 group comprising alkyl, halo, nitro, cyano, CF3, -OR^, and -SR^, (CH2)pR^, OR^, SR^, 
CN, N3, C(0)R^, C(S)R'^, C02R\ C(0)SR^ NRV, NR^C(0)RI NR^C(S)R^ 
NR^C02R^ C(0)NR^R^ C(S)NR^R^ andNR'^C(0)SR^ wherein R^ is a radical 
selected from the group comprising hydrogen and alkyl, wherein: p is an integer from 0 
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to 5; is cycloalkyl, Het^ aryl, or Het^ in which at least one hydrogen atom is 
optionally substituted with one or more substituents independently selected from the 
group comprising a halogen, OH, OCH3, NH2, NO2, SH, and CN, wherein and 
have the same meaning as that defined above; 
5 R'^ is hydrogen, aUcyloxycarbonyl, carboxyl, aminocarbonyl, mono- or di(alkyl)- 
aminocarbonyl, cycloalkyl, cycloalkylalkyl, Het\ Het^, Het^alkyl, Het^alkyl, 
Het^cycloalkyl, Het^cycloalkyl, Het^aryl, Het^aryl, alkylthioalkyl, alkenyl, aUkynyl, 
alkyloxyalkyl, haloalkyl, alkylsulfonylalkyl, hydroxyalkyl, aralkyl, aminoalkyl, or 
alkyl, optionally substituted with one or more substituents independently selected from 
10 comprising aryl, Het^ Het^, cycloalkyl, alkyloxycarbonyl, carboxyl, aminocarbonyl, 
mono- or di(alkyl)aminocarbonyl, aminosulfonyl, aIkylS(=0)t, hydroxy, cyano, nitro, 
thio, halogen or amino optionally mono- or disubstituted wherein the substituents are 
independently selected from the group comprising alkyl, aryl, araUcyl, cycloalkyl, 
cycloalkylalkyl, Het^ Het^, Het^alkyl and Het^alkyl. 

15 

Another interesting subgroup of compounds of formula (1) for use in a combination 
wdth a cytochrome P450 inhibitor are those compounds wherein, 
L is -C(=0)-, -alkanediyl-C(=0)-, whereby the C(-0) group is attached to the NR^ 
moiety; wherein R^° is hydrogen, alkyl, alkenyl, aralkyl, cycloalkyl, cycloalkylalkyl, 

20 aryl, Het^ Het^alkyl, Het^ or Het^alkyl; 

B} is hydrogen, alkyl, alkenyl, alkynyl, alkanediyl, alkylcarbonyl, alkyloxy, 
alkyloxyalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, arylalkenyl, aryloxyalkyl, 
haloalkyl, hydroxyalkyl, aryloxycarbonylalkyl, aryloxyalkanoyl, Het^ Het^aUcyl, 
Het^oxy, Het^oxyaUcyl, Het^aryl, HetWaJkyl, Het^cycloalkyl, Het^aryloxyalkyl, Het^, 

25 Het^oxy, Het^alkyl, Het^oxyalkyl, Het^aralkyl, Het^cycloalkyl, Hel^aryl, Hel^aryl- 

oxyalkyl, aminocarbonyl, aminoalkanoyl, aminoalkyl, optionally substituted by one or 
more substituents independently selected from the group comprising alkyl, aralkyl, 
aryl, Het\ Het^, cycloalkyl, alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or 
di(alkyl)aminocarbonyl, aminosulfonyl, alkylS(=0)t, hydroxy, cyano, halogen or amino 

30 optionally mono- or disubstituted wherein the substituents are independently selected 
from the group comprising alkyl, aryl, aralkyl, aryloxy, arylamino, arylthio, aryloxy- 
alkyl, arylaminoalkyl, aralkoxy, alkylthio, alkoxy, aryloxyalkoxy, arylaminoalkoxy, 
aralkylamino, aryloxyalkylamino, arylaminoalkylamino, arylthioalkoxy, arylthioalkyl- 
amino, aralkylthio, aryloxyalkylthio, arylaminoalkylthio, arylthioalkylthio, alkylamuio, 

35 cycloalkyl, cycloalkylalkyl, Het\ Het", Het^alkyl, Het^Ucyl, HetWino, Het^amino, 
Het^alkylamino, Het^alkylamino, HetHhio, Het^thio, Het^ alkylthio, Het^alkylthio, 
Het^oxy and Het'oxy, OR^ SR\ SOzNR'R^ S02N(0H)R^ CN, CR''=NR^ S(0)R^ 
SOaR^ CR'=N(OR«), N3, NO2, NRV, N(0H)R', C(0)R^ C(S)R', COaR', C(0)SR^ 
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C(0)NR^R^ C(S)NR^R^ C(0)N(OH)R^ C(S)N(OH)R^, NR^C(0)R^ NR^C(S)R^ 
N(OH)C(0)R^ N(OH)C(S)R^ NR^C02RI NR^C(0)NR^R^ and NR^C(S)NRV, 
N(0H)C02R^, NR'^C(0)SR^ N(OH)C(0)NR^R^ N(OH)C(S)NR^R^ 
NR^C(0)N(OH)R^ NR'^C(S)N(OH)R^ NR^SOaRl NHSO2NRV, NR^S02NHR^ 
5 P(0)(OR^)(OR^), wherein t is an integer independently selected from 1 or 2, R'^, R^ and 
R^ are each independently selected from the group comprising H, alkyl, alkenyl, and 
alkynyl; 

R^ is hydrogen, alkyl, alkenyl, alkynyl, aryl, aralkyl, alkyloxycarbonyl, aralkoxy- 
carbonyl, alkylcarbonyl, cycloalkylcarbonyl, cycloalkylalkoxycarbonyl, cycloalkyl- 

10 alkanoyl, alkanoyl, araUcanoyl, aroyl, aryloxycarbonyl, aryloxycaxbonylalkyl, 

aryloxyaUcanoyl, Het^carbonyl, Het^carbonyl, Het^oxycarbonyl, Het^oxycarbonyl, 
Het^alkanoyl, Het^alkanoyl, Het^alkoxycarbonyl, Het^alkoxycarbonyl, HetWalkanoyl, 
Het^aralkanoyl, HetWalkoxycarbonyl, Het^aralkoxycarbonyl, Het^aryloxycarbonyl, 
Het^aryloxycarbonyl, HetWoyl, Het^aroyl, cycloalkyl, aryloxyalkyl, Het^aryloxyalkyl, 

15 Het^aryloxyalkyl, hydroxyaUcyl, aminocarbonyl, aminoalkanoyl, and mono- and 
disubstituted aminocarbonyl and mono- and disubstituted aminoalkanoyl radicals 
wherein the substituents are independentl5^ selected from the group comprising alkyl, 
aryl, aralkyl, cycloalkyl, cycloalkylalkyl, Het^, Het^alkyl, Het\ Het^alkyl radicals, or 
wherein said aminoalkanoyl radical is disubstituted, said substituents along with the 

20 nitrogen atom to which they are attached form a Het^ Het^ , HetWyl or Het^aryl 
radical; 

R^ is alk^d, aryl, cycloalkyl, cycloalkylalkyl, Het\ Het^, Het^aryl, Het^aryl, or aralkyl, 
optionally substituted with one or more substituent independently selected from the 
group comprising alkyl, halo, nitro, cyano, CF3, -OR^, and— SR^, (CH2)pR^, OR'^, SR^, 

25 CN, N3, C(0)R^ C(S)R^ C02R^, C(0)SR^ NR^R^ NR^C(0)R^ NR^C(S)R^ 
NR^C02R^ C(0)NRV, C(S)NR^R^ and NR^C(0)SR^; wherein R^ is a radical 
selected from the group comprising hydrogen and alkyl; wherein p is an integer from 0 
to 5; R^ is cycloaUcyl, Het\ aryl, or Het^ in which at least one hydrogen atom is 
optionally substituted with one or more substituents independently selected from the 

30 group comprising a halogen, OH, OCH3, NH2, NO2, SH, and CN, wherein R*^ and R^ 
have the same meaning as that defined above; 

R"^ is hydrogen, alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or di(alkyl)- 
aminocarbonyl, cycloalkyl, cycloalkylalkyl, Het\ Het^, Het^alkyl, Het^alkyl, 
Het^cycloalkyl, Het^cycloalkyl, Het^aryl, Het^aryl, alkylthioalkyl, alkenyl, alkynyl, 
35 alkyloxyalkyl, haloalkyl, alkylsulfonylalkyl, hydroxyalkyl, aralkyl, aminoalkyl, or 

alkyl, optionally substituted with one or more substituents independently selected from 
comprising aryl, Het^ Het^, cycloalkyl, alkyloxycarbonyl, carboxyl, aminocarbonyl, 
mono- or di(alkyl)amin6carbonyl, aminosulfonyl, alkylS(=0)t, hydroxy, cyano, nitro. 
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thio, halogen or amino optionally mono- or disubstituted wherein the substituents are 
independently selected from the group comprising alkyl, aryl, aralkyl, cycloalkyl, 
cycloallcylalkyl, B.ct\ Het^, Het^alkyl and Het^allcyL 

According to an embodiment, the present invention relates to a combination comprising 
(a) a HIV protease inhibitor of formula (2) or a pharmaceutically acceptable salt or 
ester thereof and (b) an inhibitor of cytochrome P450, 



-Rl 



wherein, 

10 rMs hydrogen, alkyl, alkenyl, alkynyl, alkanediyi, alkylcarbonyl, alkyloxy, alkyloxy- 
alkyl, alkyloxycarbonyl, alkanoyl, cycloalkyl, cycloalkylalkyl, cycloalkylcarbonyl, 
cycloalkylalkanoyl, cycloalkylalkoxycarbonyl, aryl, aralkyl, arylalkenyl, arylcarbonyl, 
aryloxycarbonyl, aralkoxycarbonyl, aryloxyalkyl, haloalkyl, hydroxyalkyl, aralkanoyl, 
aroyl, aryloxycarbonylalkyl, aryloxyalkanoyl, Het\ Het^alkyl, Het^oxy, Het^oxyalkyl, 

15 Het^aryl, Het^aralkyl, Het^cycloalkyl, Het^carbonyl, Het^alkoxycarbonyl, Het^oxy- 
carbonyl, Het^alkanoyl, HetWalkanoyl, Het^aryloxyaUcyl, HetWyloxycarbonyl, 
HetWalkoxycarbonyl, HetWoyl, Het^, Het^oxy, Het^alkyl; Het^oxyalkyl, Het^aralkyl, 
Het^cycloalkyl, Het^aryl, Het^carbonyl, Het^oxycarbonyl, Het^alkanoyl, Het^alkoxy- 
carbonyl, Het^araUcanoyl, Het^aralkoxycarbonyl, Het^aryloxycarbonyl, Het^aroyl, 

20 Het^aryloxyaUcyl, aminocarbonyl, aminoalkanoyl, aminoalkyl, optionally substituted by 
one or more substituents independently selected from the group comprising alkyl, 
arylalkyl, aryl, Het^ Het^, cycloalkyl, alkyloxycarbonyl, carboxyl, aminocarbonyl, 
mono- or di(alkyl)aminocarbonyl, aminosulfonyl, alkylS(-0)t, hydroxy, cyano, 
halogen or amino optionally mono- or disubstitated wherein the substituents are 

25 independently selected from the group comprising alkyl, aryl, aralkyl, aryloxy, 
arylamino, arylthio, aryloxyalkyl, arylamiaoalkyl, aralkoxy, alkylthio, alkoxy, 
aryloxyalkoxy, arylaminoalkoxy, aralkylamino, aryloxyalkylamino, arylaminoalkyl- 
amino, arylthioalkoxy, arylthioalkylamino, aralkylthio, aryloxyalkylthio, arylamino- 
alkylthio, arylthioalkylthio, alkylamino, cycloalkyl, cycloaUcylalkyl, Het\ Het^, 

30 Het^alkyl, Het^alkyl, Het^amino, Het^amino, Het^alkylamino, Het^alkylamino, 

Het^thio, Het^thio, Het^alkylthio, Het^alkylthio, Het^oxy and Het^oxy, wherein t is an 
integer between 1 and 2. 

is hydrogen or alkyl; 
R^ is alkyl, aryl, cycloalkyl, cycloalkylalkyl, or araJkyl radical; 
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R"^ is hydrogen, alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or di(alkyl)- 
aminocarbonyl, cycloalkyl, alkenyl, alkynyl, or alkyl^ optionally substituted with one or 
more substituents independently selected from the group comprising aryl, Het^ Het^, 
cycloalkyl, alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or di(alkyl)amino- 
5 carbonyl, aminosulfonyl, alkylS(=0)t, hydroxy, cyano, halogen or amino optionally 
mono- or disubstituted wherein the substituents are independently selected from the 
group comprising alkyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, Het , Het , Het alkyl 
and Het^alkyl. 

10 According to another embodiment, the present invention relates to a combination 
comprising (a) an HIV protease inhibitor of formula (3) or a pharaiaceutically 
acceptable salt or ester thereof and (b) an inhibitor of cytochrome P450, 




O 
II 

N-S-Rl 
I II 

(3) H R4 O 

wherein, . . 

15 rMs cycloaUcyl, cycloalkylalkyl, cycloalkylcarbonyl, cycloalkylalkanoyl, 

cycloalkylalkoxycarbonyl, aryl, aralkyl, arylalkenyl, arylcarbonyl, aryloxycarbonyl, 
aralkoxycarbonyl, aryloxyalkyl, haloalkyl, hydroxyaUcyl, aralkanoyl, aroyl, 
aryloxycarbonylaUcyl, aryloxyalkanoyl, Het\ Het^ alkyl, Het^oxy, Het^oxyaUcyl, 
Het^aryl, Het^aralkyl, Het^cycloalkyl, Het^carbonyl, Het^alkoxycarbonyl, 

20 Het^oxycarbonyl, HetVlkanoyl, HetWalkanoyl, HetWyloxyalkyl, Het^aryloxy- 

carbonyl, HetWalkoxycarbonyl, Het^aroyl, Het^, Het^oxy, Het^alkyl; Het^oxyalkyl, 
Het^aralkyl, Het^cycloalkyl, Het^aryl, Het^carbonyl, Het^oxycarbonyl, Het^alkanoyl, 
Het^alkox3^carbonyl, Het^aralkanoyl, Het^aralkoxycarbonyl, Het^aryloxycarbonyl, 
Het^aroyl, Het'^aryloxyalkyl, optionally substituted by one or more substituents 

25 independently selected from the group comprising alkyl, aralkyl, aryl, Het\ Het^, 
cycloalkyl, alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or di(alkyl)amino- 
carbonyl, aminosulfonyl, alkylS(=0)t, hydroxy, cyano, halogen or amino optionally 
mono- or disubstituted wherein the substituents are independently selected from the 
group comprising alkyl, aryl, aralkyl, aryloxy, arylanndno, arylthio, aryloxyalkyl, 

30 arylaminoalkyl, aralkoxy, aUcylthio, alkoxy, aryloxyalkoxy, arylaminoalkoxy, 

aralkylamino, aryloxyalkylamino, arylaminoalkylamino, arylthioalkoxy, arylthioalkyl- 
amino, aralkylthio, aryloxyalkylthio, arylaminoalkylthio, arylthioalkylthio, alkylamino, 
cycloalkyl, cycloalkylalkyl, Het^ Het^, Het^alkyl, Het^alkyl, Het^amino, Het^amino, 
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Het^alkylamino, Het^alkylamino, Het^hio, Het^thio, Het^alkylthio, Het^alkylthio, 
Het^oxy and Het^oxy, wherein t is an integer between 1 and 2. 

R"^ is alkyl, optionally substituted with one or more substituent independently selected 
from the group comprising aryl, Het\ Het^, cycloalkyl, and amino optionally mono- or 
5 disubstituted wherein the substituents are independently selected from the group 
comprising alkyl, aryl, Het\ Het^, 

In one embodiment, the hexahydrofiiro[2,3-b]furanyl group is of formula (5) 
having the (3R,3aS,6aR) stereochemistry. 




According to yet another embodiment the present invention relates to a combination 
comprising (a) an HIV protease inhibitor as depicted in Table A, B, C, D or E or a 
pharmaceutically acceptable salt or ester thereof and (b) an inhibitor of cytochrome 

P450- 

15 

Interesting combinations include combinations comprising (a) an HIV protease 
inhibitor of formula (4) or a pharmaceutically acceptable salt or ester thereof and (b) an 
inhibitor of cytochrome P450? 




20 Other combinations of interest, include combinations wherein said inhibitor of 

cytochrome P450 is another HIV protease inhibitor and is for example selected from the 
group comprising ritonavir, indinavir, nelfinavir, saquinavir, amprenavir, lopinavir, 
lasinavir, palinavir, telinavir, tipranavir, mozenavir, atazanavir and pharmaceutically 
acceptable salts and esters thereof More in particular, said inhibitor may be selected 

25 from the group comprising ritonavir, amprenavir, nelfinavir or a pharmaceutically 
acceptable salt or ester thereof. 
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In general, combinations of two compoxinds can act synergistically, in an additive way 
or antagonistically. Synergy between the two inhibitors would mean a more potent 
combination therapy, without increasing tmdesired side effects. For the current 
5 invention, this was assessed in an experimental setting where the potency of different 
ratios of the two HIV-protease inhibitors is measured. Results were plotted in an 
isobologram graph according to the method described by Chou and Talalay (Adv. 
Enzyme Regul. 22: 27-55, 1984)* Antagonism on the contrary would preclude the 
combination and restrict the area of use. The effects of a combination of a compound 

10 of formula (4) in combination with each of the currently approved HIV protease 
iohibitors are described in the examples below (see example 3). The compound of 
formula (4) in combination with currently approved HIV protease inhibitors exhibits no 
antagonism. At all molar ratios the compoimd of formula (4) shows synergy with 
amprenavir, nelfinavir and ritonavir and it shows additive inhibition with indinavir and 

15 saquinavir. 

Other useful inhibitors of cytochrome P450 include ketoconazole, cimetidine or 
bergamottin. Another group of cytochrome P450 inhibitors include itraconazole, 
clarithromycine, erythromycine, nefazodone, delavirdine or troleandomycine. 

20 

In one embodiment, the present invention relates to a combniation comprising (a) an 
HIV protease inhibitor of formula (4) or a pharmaceutically acceptable salt or ester 
thereof and (b) ritonavir or a pharmaceutically acceptable salt or ester thereof. Said 
HIV protease inhibitor of formula (4) is carbamic acid [(lS52R)-3-[[(4-aminophenyl)- 
25 sulfonyl](2-methylpropyl)amino]-2-hydroxy-l-(phenylmethyl)propyl]-(3R, 3aS, 6aR)- 
hexahydrofuro[2,3-b]furan-3-yl ester. 

Ritonavir is an inhibitor of P450 3A4 cytochrome. Cytochrome P450 (CYP) 3A4 
oxidizes a broad spectrum of drugs by a number of metabolic processes. When 
30 ritonavir is given m combination with an HIV protease inhibitor of formula (1) such as 
the compound of formula (4), it increases the trough concentrations (Cmin) of such HIV 
protease inhibitor of formula (1) allowing reduction of the dose and dosing frequency. 

Whenever used hereinafter, the term "HIV protease inhibitors of fomiula (1)" or similar 
35 term is meant to include the compounds of general formula (1), or any subgroup 
thereof, the compoimds as depicted in Table A, B, C, D or E, their iV-oxides, salts, 
stereoisomeric forms, racemic mixtures, pro-drugs, esters and metabolites, as well as 
their quatemized nitrogen analogues. The iV-oxide forms of said compounds are meant 
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to comprise compounds wherein one or several nitrogen atoms are oxidized to the so- 
called A^-oxide. 

The term "pro-drug" as used herein means the pharmacologically acceptable 
5 derivatives such as esters, amides and phosphates, such that the resulting in vivo 
biotransformation product of the derivative is the active drug. The reference by 
Goodman and Oilman (The Pharmacological Basis of Therapeutics, 8th Ed, McGraw- 
Hill, Lit. Ed. 1992, "Biotransformation of Drugs", p 13-15) describing pro-drugs 
generally is hereby incorporated. Pro-dmgs of the components comprised in the 

10 compositions of the invention can be prepared by modifying functional groups present 
in said component in such a way that the modifications are cleaved, either in routine 
manipulation or in vivo, to the parent component. Typical examples of pro-dmgs are 
described for instance in WO 99/33795, WO 99/33815, WO 99/33793 and 
WO 99/33792 all incorporated herein by reference. Pro-dmgs are characterized by 

15 improved aqueous solubility, increased bioavailability and are readily metabolized into 
the active inhibitors in vivo. 

The HIV protease inhibitors of formula (1) according to the invention may also exist in 
their tautomeric forms. Such forms, although not explicitly indicated in the compounds 
20 described herein, are intended to be included within the scope of the present invention. 

The term stereochemically isomeric forms of the compounds of general formula (1) 
defines all possible compounds made up of the same atoms bonded by the same 
sequence of bonds but having different three-dimensional stractures which are not 

25 interchangeable, which the compounds of the present invention may possess. Unless 
otherwise mentioned or indicated, the chemical designation of a compoimd herein 
encompasses the mixture of all possible stereochemically isomeric forms which said 
compound may possess. Said mixture may contain all diastereomers and/or 
enantiomers of the basic molecular stmcture of said compound. All stereochemically 

30 isomeric forms of the components of a composition according to the invention either in 
pure form or in admixture with each other are intended to be embraced within the scope 
of the present invention. 

For therapeutic use, the salts of the components comprised in a combination according 
35 to the invention, are those wherein the counterion is pharmaceutically or 
physiologically acceptable. 



The pharmaceutically acceptable salts of the components comprised in the 
combinations of the present invention (in the form of water-, oil-soluble, or dispersible 
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products) include the conventional non-toxic salts or the quaternary ammonium salts 
which are formed, e.g., from inorganic or organic acids or bases. Examples of such 
acid addition salts include acetate, adipate, alginate, aspartate, benzoate, benzene- 
sulfonate, bisulfate, butyrate, citrate, camphorate, camphorsulfonate, cyclopentane- 
5 propionate, digluconate, dodecylsulfate, ethanesulfonate, fumarate, glucoheptanoate, 
glycerophosphate, hemisulfate, heptanoate, hexanoate, hydrochloride, hydrobromide, 
hydroiodide, 2-hydroxyethanesulfonate, lactate, maleate, methanesulfonate, 
2-naphthalenesulfonate, nicotinate, oxalate, pamoate, pectinate, persulfate, 3 -phenyl- 
propionate, picrate, pivalate, phosphate, propionate, succinate, sulphate, tartrate, 

10 thiocyanate, tosylate, and undecanoate. Base salts include ammonium salts, alkali 
metal salts such as sodium and potassium salts, alkaline earth metal salts such as 
calcium and magnesium salts, salts with organic bases such as dicyclohexylamine salts, 
N-methyl-D-glucamine, and salts with amino acids such a sarginine, lysine, and so 
forth. Also, the basic nitrogen-containing groups may be quatemized with such agents 

15 as lower alkyl halides, such as methyl, ethyl, propyl, and butyl chloride, bromides and 
iodides; dialkyl sulfates like dimethyl, diethyl, dibutyl, and diamyl sulfates; long chain 
halides such as decyl, lauryl, myristyl and stearyl chlorides, bromides and iodides; 
aralkyl halides like benzyl and pheneth^^-bromides and others. Other pharmaceutically 
acceptable salts include the sulfate salt ethanolate and sulfate salts. 

20 

The pharmaceutically acceptable salts of the components of the present combinations 
include the combination wherein one of the individual components is in the form of a 
pharmaceutically acceptable salt, the combination wherein all of the individual 
components are in the form of pharmaceutically acceptable salts, the combination 

25 wherein one or more of the individual components is in the form of a pharmaceutically 
acceptable salt while other of the components are used as the free base, or a 
pharmaceutically acceptable salt of the combined components (i.e., a salt of the 
combination). The pharmaceutically acceptable esters of the HIV protease inhibitors of 
formula (1) according to the invention refer to non-toxic esters, preferably the alkyl 

30 esters such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, or pentyl esters, of 

which the methyl ester is preferred. However, other esters such as phenyl-alkyl may be 
employed if desired. 

Furthermore, the present invention relates to a pharmaceutical composition comprising 
35 a therapeutic amount of a combination according to the invention and a 

pharmaceutically acceptable excipient. More in particular, the present invention relates 
to a pharmaceutical composition comprising (a) a therapeutically effective amount of 



wo 03/049746 



-25- 



PCT/EP02/14277 



an HIV protease inhibitor of formula (1) and (b) a therapeutically effective amount of 
an inhibitor of cytochrome P450, and (c) a pharmaceutically acceptable excipient. 

According to an embodiment the present invention relates to a pharmaceutical 
5 composition comprising (a) a therapeutically effective amount of an HIV protease 
inhibitor of formula (1) or any subgroup thereof such as the compound of formula (4) 
and (b) a therapeutically effective amount of an inhibitor of cytochrome P450, such as 
ritonavir and (c) a pharmaceutically acceptable excipient. 

10 The pharmaceutical composition can be prepared in a manner known per se to one of 
skill in the art. For this purpose, at least one of an HIV protease inhibitor of formula 
(1) or any subgroup thereof, and an inhibitor of cytochrome P4505 together with one or 
more solid or liquid pharmaceutical excipients and, if desired, in combination with 
other pharmaceutical active compounds, are brought into a suitable administration form 

15 or dosage form which can then be used as a pharmaceutical in human medicine or 
veterinary medicine. 

The term "therapeutically effective amount" as used herein means that amomit of active 
compound or component or pharmaceutical agent that elicits the biological or 

20 medicinal response in a tissue, system, animal or human that is being sought, in the 
light of the present invention, by a researcher, veterinarian, medical doctor or other 
clinician, which includes alleviation of the symptoms of the disease being treated. 
Since the instant invention refers to combinations comprising two or more agents, the 
"therapeutically effective amoxmt" is that amount of the .agents taken together so that 

25 the combined effect elicits the desired biological or medicinal response. For example, 
the therapeutically effective amoxmt of a composition comprising (a) the compound of 
formula (4) and (b) ritonavir would be the amount of the compound of formula (4) and 
the amount of ritonavir that when taken together have a combined effect that is 
therapeutically effective. 

30 

According to the instant invention "a dose reducing effect on the therapeutically 
effective dose" means the effect of an inhibitor of cytochrome P450 on the amount of a 
compound of formula (1) needed to ehcit a therapeutic effect. It is an object of the 
instant invention that when an inhibitor of cytochrome P450 is administered to a 
35 mammal in addition to a compound of formula (1), the inhibitor of cytochrome P450 

reduces the dose of the compound of formula (1) needed to elicit its therapeutic effect, 
when compared to the sole administration of said compound of formula (1). 
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Due to the favorable pharmacological properties of the combiaations of the present 
invention, particularly its activity against retroviral protease enzymes, and more 
particularly its activity against multi-drug resistant HIV protease enzymes, said 
combination is useful in the treatment of individuals infected by BIV and for the 
5 prophylaxis of these individuals. 

An advantage of the combination of the present invention is that the minimal 
concentrations of the compound of formula (1) are increased compared to the sole 
administration of said compoimd. If an HIV inhibitor is present in a concentration 

10 which does not prevent replication of the HTV virus, mutants of the HIV virus may 

emerge. It is known in the art that mutants of the HIV protease confer resistance to HIV 
protease inhibitors. Examples of such mutations comprise those mutations, 
independently selected from the list comprising mutations at amino acid positions 10, 
20, 24, 30, 32, 33, 36, 46, 47, 48, 50, 53, 54, 63, 71, 73, 77, 82, 84, 88 or 90 in the HIV 

15 protease. The combination of the present invention may be useful to prevent or delay 
the onset of mutations in HIV protease, or if the HIV protease contains mutations at the 
initiation of therapy may prevent or delay the occurrence of additional mutations in the 
HIV protease. 

20 It was now found that the conibination of a compound of formula (1) together with an 
inhibitor of cytochrome P450 resulted in a reduced incidence of adverse effects. Thus, it 
was now found that the combination of a compound of formula (1) together with an 
inhibitor of cytochrome P45ohas an improved safety and tolerability when compared to 
when the compoimd of formula (1) is administered alone. 

25 

The term "individual," as used herein refers to an animal, preferably a mammal, most 
preferably a human, who has been the object of treatment, observation or experiment. 

Alternatively, the combinations of the present invention may also be formulated as a 
30 combined preparation for simultaneous, separate or sequential use in HIV therapy. In 
such a case, the compound of general formula (1) is formulated in a pharmaceutical 
composition containing other pharmaceutically acceptable excipients, and the inhibitor 
of cytochrome P450 is formulated separately in a pharmaceutical composition 
containing other pharmaceutically acceptable excipients. Conveniently, these two 
35 separate pharmaceutical compositions can be part of a kit for simultaneous, separate or 
sequential use. 



Thus, the individual components of the combination of the present invention can be 
administered separately at different times during the course of therapy or concurrently 
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ia divided or single combination forms. The present invention is therefore to be 
understood as embracing all such regimes of simultaneous or altemating treatment and 
the term "administering" is to be interpreted accordingly. 

5 The present invention further relates to the use of a combination according to the 
invention, in the treatment of individuals infected by a retrovirus and for the 
prophylaxis of these individuals. The prophylaxis treatment can be advantageous in 
cases where an individual has been subjected to a high risk of exposure to a virus, as 
can occur v^hen individual has been in contact with an infected individual where there 
10 is a high risk of viral transmission. As an example, prophylactic administration of said 
composition would be advantageous in a situation where a health care worker has been 
exposed to blood from an HIV-infected individual, or in other situations where an 
individual engaged in high-risk activities that potentially expose that individual to the 
HIV virus. 

15 

In general, the combinations of the present invention may be useful in the treatment of 
warm-blooded animals infected with vimses whose existence is mediated by, or 
depends upon, a retroviral protease enzyme, in particular the HIV protease enzyme. 
Conditions which may be prevented or treated with the compositions of the present 
20 invention, especially conditions associated with HIV and other pathogenic retroviruses, 
include AIDS, AIDS-related complex (ARC), progressive generalized 
lymphadenopathy (PGL), as well as chronic CNS diseases caused by retrovimses, such 
as, for example HIV mediated dementia and multiple sclerosis. 

25 The combinations of the present invention may therefore be used as medicaments 

against above-mentioned conditions. Said use as a medicine or method of treatment 
comprises the systemic administration to HIV-infected subjects of an amoimt effective 
to combat the conditions associated with HIV and other pathogenic retroviruses, 
especially HIV-1 . Consequently, the combinations of the present invention can be used 

30 in the manufacture of a medicament useful for treating, preventing or combating 

infection or disease associated with retrovirus infection in a mammal, in particular for 
treating conditions associated with HIV and other pathogenic retroviruses, more in 
particular medicaments useful for treating patients infected with multi-drug resistant 
HIV viras. 

35 

The present invention further relates to the use of a combination according to the 
invention in the manufacture of a medicament for inhibiting a protease of a retrovirus 
in a mammal infected with said retrovirus. The present invention also relates to the use 
of a combination according to the invention in the manufacture of a medicament for 
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inhibiting retroviral replication, in particular, when the retrovirus is a human 
immunodeficiency virus (HIV) and more in particular when the retrovirus is a 
multidrug-resistaat retrovirus. 

The present invention fiirther encompasses a report comprising information obtained in 
any of the above described uses of a combination according to the invention. 

Treating AIDS or preventing or treating infection by HIV is defined as including, but 
not limited to, treating a wide range of states of HIV infection: AIDS, ARC, both 
symptomatic and asymptomatic, and actual or potential exposure to HIV. The 
compositions of the present are also usefial for treating progressive generalized 
lymphadenophaty, Kaposi's syndrome, thrombocytopenia purpurea, AIDS-related 
neiu-ological conditions such as ADDS dementia complex, multiple sclerosis, tropical 
parapesis, and also anti-HIV antibody positive and HIV-positive conditions, including 
such conditions in asymptomatic patients. For example, the combinations of this 
invention are useful in treating infection by HIV after suspected past exposure to HIV 
by e.g., blood transfusion, exchange of body fluids, bites, accidental needle stick, or 
exposure to patient blood during surgery. The term prevention includes prophylaxis of 
HIV infection and prophylaxis of the evolution of HIV infection to AIDS. 

For these purposes, the compositions comprising a combination of the present 
invention, whether co-formulated in a single formulation or formulated for 
simultaneous, separate or sequential use, may be administered orally (including 
suspensions, capsules, tablets, sachets, solutions, suspensions, emulsions), parenterally 
(including subcutaneous injections, intravenous, intramuscular, intrastemal injection or 
infusion teclmiques), by inhalation spray (including nasal sprays), or rectally (including 
suppositories), in dosage unit formulations containing conventional non-toxic 
pharmaceutically acceptable carriers, adjuvants and vehicles. 

Another aspect of the present invention concerns a kit or container comprising a 
combination according to the invention combining an HIV protease inhibitor of 
formula (1) and an inhibitor of cytochrome P450, in an amount effective for use as a 
standard or reagent in a test or assay for determining the ability of potential 
pharmaceuticals to inhibit HIV protease, HIV growth, or both. This aspect of the 
invention may find its use in pharmaceutical research programs. 

The combinations of the present invention can be used in high-throughput target- 
analyte assays such as those for measuring the efficacy of said combination in HIV 
treatment. 
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The combinations of the present invention can be used in phenotypic resistance 
monitoring assays, such as known recombinant assays, in the cUnical management of 
resistance developing diseases such as HIV. A particularly useful resistance 
monitoring system is a recombinant virus assay known as the Antivirogram™. The 
Antivirogram"^^ is a highly automated, high throughput, second generation, 
recombinant assay that can measure susceptibility, especially viral susceptibility, to the 
compositions of the present invention. (Hertogs K, de Bethune MP, Miller V et aL 
Antimicrob Agents Chemother, 1998; 42(2):269-276, incorporated by reference). 

In accordance with the present invention there is further provided a method for 
improving the pharmacokinetics of HIV protease inhibitor of formula (1) which is 
metabolized by cytochrome P450 comprising administering to an individual in need of 
such treatment a therapeutically effective amount of a combination as described above 
comprising (a) said HIV protease inhibitor of fomiula (1) or any subgroup thereof or a 
pharmaceutically acceptable salt thereof and (b) an inhibitor of cytochrome P450 or a 
pharmaceutically acceptable salt thereof. 

The pharmacokinetics of an HIV protease inhibitor of formula (1) may be described 
using pharmacokinetic parameters known to the person skilled in the art. Examples of 
such parameters include: tm (half life), Cmin (minimal concentration, trough 
concentration), Cmax (maximal concentration), AUG (area under the curve), time to 
maximal concentration, steady state concentration (Css). 

The present invention further relates to a method for treating HIV infection and AIDS 
comprising administering to a patient in need of such treatment a combination of the 
present invention comprising a therapeutically effective amount of each component of 
said combination. 

In the method of the present invention, the combination of HIV protease inhibitor of 
formula (1) or any subgroup thereof such as the compound of formula (4), and an 
inhibitor of P450 cytochrome such as ritonavir, can be administered concurrently in 
divided or single combination forms. 

In another embodiment of the method of the invention, the administration may be 
performed with food (e.g., a high-fat meal) or without food. The term "with food" 
means .the consumption of a meal either during or no more than about one hour before 
or after administration of a one or both components of the combination according to the 
invention. 
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For an oral administration form, the compositions of the present invention can be 
mixed with suitable additives, such as excipients, stabilizers or inert diluents, and 
brought by means of the customary methods into the suitable administration forms, 
5 such as tablets, coated tablets, hard capsules, aqueous, alcoholic, or oily solutions. 
Examples of suitable inert carriers are gum arabic, magnesia, magnesium carbonate, 
potassium phosphate, lactose, glucose, or starch, in particular, com starch. In this case, 
the preparation can be carried out both as dry and as moist granules. Suitable oily 
excipients or solvents are vegetable or animal oils, such as sunflower oil or cod liver 

10 oil. Suitable solvents for aqueous or alcoholic solutions are water, ethanol, sugar 

solutions, or mixtures thereof Polyetiiylene glycols and polypropylene glycols are also 
useful as further auxiliaries for other administration forms. As immediate release 
tablets, these compositions may contain microcrystalline cellulose, dicalcium 
phosphate, starch, magnesium stearate and lactose and/or other excipients, binders, 

15 extenders, disintegrants, diluents and lubricants known in the art. 

The oral administration of a combination comprising (a) an HIV protease inhibitor of 
formula (1) or any subgroup thereof such as the compound of formula (4) and (b) an 
inhibitor of P450 cytochrome such as ritonavir, or a pharmaceutically acceptable salt or 

20 ester of either or both, is suitably accomplished by uniformly and intimately blending 
together a suitable amount of each component in the form of a powder, optionally also 
including a finely divided solid carrier, and encapsulating the blend in, for example, a 
hard gelatin capsule. The solid carrier can include one or more substances which act as 
binders, lubricants, disintegrating agents, coloring agents, and the like. Suitable solid 

25 carriers include, for example, calcium phosphate, magnesium stearate, talc, sugars, 

lactose, dextrin, starch, gelatin, cellulose, polyvinylpyrrolidine, low melting waxes and 
ion exchange resins. 

Oral administration of a composition comprising for example a combination of the 
30 compound of formula (4) and ritonavir in suitable proportions can also be 

accomplished by preparing capsules or tablets containing the desired amount of the 
compound of formula (4) only, optionally blended with a solid carrier ag described 
above, and capsules containing the desired amount of ritonavir only. Compressed 
tablets containing the compound of formula (4) can be prepared by uniformly and 
35 intimately mixing the active ingredient with a solid carrier such as described above to 
provide a mixture having the necessary compression properties, and then compacting 
the mixture in a suitable machine to the shape and size desired. Molded tablets maybe 
made by molding in a suitable machine, a mixture of powdered the compound of 
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formula (4) moistened with an inert liqixid diluent. Oral administration can also be 
accomplished by preparing compressed or molded tablets containing the compound of 
fomiula (4) as just described, the tablets of suitable size for insertion into standard 
capsules (e.g., hard gelatin capsules), and then inserting the tablets into capsules 
5 containing a suitable amount of ritonavir powder. 

When administered by nasal aerosol or inhalation, these compositions may be prepared 
according to techniques well-known in the art of pharmaceutical formulation and may 
be prepared as solutions in saline, employing benzyl alcohol or other suitable 

10 preservatives, absorption promoters to enhance bioavailability, fluorocarbons, and/or 
other solubilizing or dispersing agents known in the art. Suitable pharmaceutical 
formulations for administration in the form of aerosols or sprays are, for example, 
solutions, suspensions or emulsions of the components of the compositions or their 
physiologically tolerable salts in a pharmaceutically acceptable solvent, such as ethanol 

15 or water, or a mixture of such solvents. If required, the formulation can also 

additionally contain other pharmaceutical auxiliaries such as surfactants, emulsifiers 
and stabilizers as well as a propellant. Such a preparation customarily contains the 
active compounds in a concentration from approximately 0.1 to 50%, in particular from 
approximately 0.3 to 3% by weight. 

20 

For subcutaneous or intravenous administration, the active components of the 
compositions, if desired with the substances customary therefore such as solubilizers, 
emulsifiers or ftirther auxiliaries, are brought into solution, suspension, or emulsion. 
The components of the compositions can also be lyophilized and the lyophilizates 
25 obtained used, for example, for the production of injection or inftision preparations. 

Suitable solvents are, for example, water, physiological saline solution or alcohols, e.g. 
ethanol, propanol, glycerol, in addition also sugar solutions such as glucose or mannitol 
solutions, or altematively mixtures of the various solvents mentioned. The injectable 
solutions or suspensions may be formulated according to known art, using suitable non- 
30 toxic, parenterally-acceptable diluents or solvents, such as mannitol, 1,3-butanediol, 
water. Ringer's solution or isotonic sodium chloride solution, or suitable dispersing or 
wetting and suspending agents, such as sterile, bland, fixed oils, including synthetic 
mono- or diglycerides, and fatty acids, including oleic acid. 

35 When rectally administered in the form of suppositories, these formulations may be 
prepared by mixing the individual components of a composition according to the 
invention with a suitable non-irritating excipient, such as cocoa butter, synthetic 
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glyceride esters or polyethylene glycols, which are solid at ordinary temperatures, but 
liquidify and/or dissolve in the rectal cavity to release the drug. 

In order to enhance the solubility and/or the stability of the components of a 
5 pharmaceutical composition according to the invention, it can be advantageous to 
employ a-, p- or y-cyclodextrins or their derivatives. In addition, co-solvents such as 
alcohols may improve the solubility and/or the stability of the components of the 
pharmaceutical compositions. In the preparation of aqueous compositions, addition 
salts of the components of said compositions are obviously more suitable due to their 
1 0 increased water solubility. 

Appropriate cyclodextrins are a-, p- or y-cyclodextrins (CDs) or ethers and mixed 
ethers thereof wherein one or more of the hydroxy groups of the anhydroglucose units 
of the cyclodextrin are substituted with alkyl, particularly methyl, ethyl or isopropyl, 

15 e.g. randomly methylated p-CD; hydroxyalkyl, particularly hydroxyethyl, hydroxy- 
propyl or hydroxybutyl; carboxyalkyl, particularly carboxymethyl or carboxyethyl; 
allcylcarbonyl, particularly acetyl; alkyloxycarbonylalkyl or carboxyalkyloxyalkyl, 
particularly carboxymethoxypropyl or carboxyethoxypropyl; alkylcarbonyloxyalkyl, 
particularly 2-acetyloxypropyl. Especially noteworthy as complexants and/or 

20 solubilizers are p-CD, randomly methylated p-CD, 2,6-dimethyl-P-CD, 2-hydroxy- 
ethyl-P-CD, 2-hydroxyethyl-Y-CD, 2-hydroxypropyl-Y-CD and (2-carboxymethoxy)- 
propyl-P-CD, and in particular 2-hydroxypropyl-P-CD (2-HP-P-CD). The term mixed 
ether denotes cyclodextrin derivatives wherein at least two cyclodextrin hydroxy 
groups are etherified with different groups such as, for example, hydroxypropyl and 

25 hydroxyethyl. An. interesting way of formulating the components of the compositions 
in combination with a cyclodextrin or a derivative thereof has been described in 
EP-A-721 ,33 1 . Although the formulations described therein are with antifungal active 
ingredients, they are equally interesting for formulating the components of the 
compositions. Said formulations may also be rendered more palatable by adding 

30 pharmaceutically acceptable sweeteners and/or flavors. 

More in particular, the combinations may be formulated in a pharmaceutical 
formulation comprising a therapeutically effective amount of particles consisting of a 
solid dispersion comprising the following components: (a) an HIV protease inhibitor of 
35 formula (1) or any subgroup thereof, (b) an inhibitor of cytochrome P450 and (c) one or 
more pharmaceutically acceptable water-soluble polymers. 

The term "a solid dispersion" defines a system in a solid state (as opposed to a liquid or 
gaseous state) comprising at least two components, wherein one component is 
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dispersed more or less evenly throughout the other component or components. When 
said dispersion of the components is such that the system is chemically and physically 
uniform or homogenous throughout or consists of one phase as defined in 
thermodynamics, such a solid dispersion is referred to as "a solid solution". Solid 
5 solutions are preferred physical systems because the components therein are usually 
readily bioavailable to the organisms to wliich they are administered. The term "a solid 
dispersion" also comprises dispersions that are less homogenous throughout than solid 
solutions. Such dispersions are not chemically and physically uniform throughout or 
comprise more than one phase. 

10 

The water-soluble polymer in the particles is conveniently a polymer that has an 
apparent viscosity of 1 to 100 mPa.s when dissolved in a 2 % aqueous solution at 20°C 
solution. Preferred water-soluble polymers are hydroxypropyl methylcelluloses or 
HPMC. HPMC having a methoxy degree of substitution from about 0.8 to about 2.5 

15 and a hydroxypropyl molar substitution from about 0.05 to about 3.0 are generally 

water soluble. Methoxy degree of substitution refers to the average number of methyl 
■ ether groups present per anhydroglucose unit of the cellulose molecule. Hydroxy- 
propyl molar substitution refers to the average number of moles of propylene oxide 
which have reacted with each anhydroglucose unit of the cellulose molecule. The 

20 particles as defined hereinabove can be prepared by first preparing a solid dispersion of 
the components, and then optionally grinding or milling that dispersion. Various 
techniques exist for preparing solid dispersions including melt-extrusion, spray-drying 
and solution-evaporation, melt-extrusion being preferred. 

25 It may further be convenient to formulate the components of the combination in the 

form of nanoparticles which have a surface modifier adsorbed on the surface thereof in 
an amount sufficient to maintain an effective average particle size of less than 1000 nm. 
Useful surface modifiers are believed to include those which physically adhere to the 
surface of the antiretroviral agent but do not chemically bind to the antiretroviral agent. 

30 Suitable surface modifiers can preferably be selected from known organic and 

inorganic pharmaceutical excipients. Such excipients include various polymers, low 
molecular weight oligomers, natural products and surfactants. Preferred surface 
modifiers include nonionic and anionic surfactants. 

35 Yet another interesting way of formulating the components of the combination involves 
a pharmaceutical composition whereby the components are incorporated in hydrophilic 
polymers and applying this mixture as a coat film over many small beads, thus yielding 
a composition with good bioavailability which can conveniently be manufactured and 
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which is suitable for preparing pharmaceutical dosage forms for oral administration. 
Said beads comprise (a) a central, rounded or spherical core, (b) a coating film of a 
hydrophilic polymer aad an antiretroviral agent and (c) a seal-coating polymer layer. 
Materials suitable for use as cores in the beads are manifold, provided that said 
5 materials are pharmaceutically acceptable and have appropriate dimensions and 
firmness. Examples of such materials are polymers, inorganic substances, organic 
substances, and saccharides aad derivatives thereof. 

The combinations of this invention can be administered to humans in dosage ranges 
10 specific for each component comprised in said combinations. The components 
comprised in said combinations can be administered together or separately. HIV 
protease inhibitor of formula (1) or any subgroup thereof, and the inhibitor of 
cytochrome P450, or a pharmaceutically acceptable salt or ester thereof, may have 
dosage levels of the order of 0.02 to 5.0 grams-per-day. 

15 

When HIV protease inhibitor of formula (1) and the inhibitor of P450 cytochrome are 
administered in combination, the weight ratio of HIV protease inhibitor of formula (1) 
to inhibitor of P450 cytochrome is suitably in the range of from about 40:1 to about 1:15, 
or firom about 30:1 to about 1:15, or from about 15: 1 to about 1:15, typically from 

20 about 10: 1 to about 1:10, and more typically firom about 8:1 to about 1:8. Also useful 
are weight ratios of HIV protease inhibitor of formula (1) to inhibitor of P450 
cytochrome ranging firom about 6: 1 to about 1 :6, or from about 4: 1 to about 1 :4, or 
from about 3:1 to about 1:3, or from about 2:1 to about 1:2, or from about 1.5:1 to 
about 1 : 1 .5. In one aspect, the amount by weight of HIV protease inhibitor of formula 

25 (1) is equal to or greater than that of the inhibitor of P450 cytochrome, wherein the 

weight ratio of HIV protease inhibitor of formula (1) to inhibitor of P450 cytochrome is 
suitably in the range of from about 1: 1 to about 15:1, typically from about 1: 1 to 
about 10: 1, and more typically from about 1: 1 to about 8: 1. Also useful are weight 
ratios of HIV protease inhibitor of formula (1) to inhibitor of P450 cytochrome ranging 

30 from about 1: 1 to about 6: 1, or from about 1: 1 to about 5: 1, or from about 1: 1 to 

about 4: 1 , or from about 3 :2 to about 3 : 1 , or from about 1 : 1 to about 2: 1 or from about 
1:1 to about 1.5:1. 

Accordiag to one embodiment, the compound of formula (4) and ritonavir may be co- 
35 administered twice a day, preferably orally, wherein the amount of the compound of 
formula (4) per dose is from about 10 to about 2500 mg, and the amount of ritonavir 
per dose is from 10 to about 2500 mg. In another embodiment, the amounts per dose 
for twice daily co-administration are from about 50 to about 1500 mg of the compound 
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of formula (4) and from about 50 to about 1500 mg of ritonavir. In still another 
embodiment, the amounts per dose for twice daily co-administration are from about 
100 to about 1000 mg of the compound of formula (4) and from about 100 to about 
800 mg of ritonavir. In yet another embodiment, the amoimts per dose for twice daily 
5 co-administration are from about 150 to about 800 mg of the compound of formula (4) 
and from about 100 to about 600 mg of ritonavir. In yet another embodiment, the 
amounts per dose for twice daily co-administration are from about 200 to about 600 mg 
of the compound of fomiula (4) and from about 100 to about 400 mg of ritonavir. In yet 
another embodiment, the amoxmts per dose for twice daily co-administration are from 
10 about 200 to about 600 mg of the compound of formula (4) and from about 20 to about 
300 mg of ritonavir. In yet another embodiment, the amounts per dose for twice daily 
co-administration are from about 100 to about 400 mg of the compound of formula (4) 
and from about 40 to about 100 mg of ritonavir. 

15 Exemplary combinations of the compound of formula (4) (mg)/ritonavir (mg) for twice 
daily dosage include 50/100, 100/100, 150/100, 200/100, 250/100, 300/100, 350/100, 
400/100, 450/100, 50/133, 100/133, 150/133, 200/133, 250/133, 300/133, 50/150, 
100/150, 150/150, 200/150, 250/150, 50/200, 100/200, 150/200, 200/200, 250/200, 
300/200, 50/300, 80/300, 150/300, 200/300, 250/300, 300/300, 200/600, 400/600, 

20 600/600, 800/600, 1000/600, 200/666, 400/666, 600/666, 800/666, 1000/666, 

1200/666, 200/800, 400/800, 600/800, 800/800, 1000/800, 1200/800, 200/1200, 
400/1200, 600/1200, 800/1200, 1000/1200, and 1200/1200. Other exemplary 
combinations of the compound of formula (4) (mg)/ritonavir (mg) for twice daily 
dosage include 1200/400, 800/400, 600/400, 400/200, 600/200, 600/100, 500/100, 

25 400/50, 300/50, and 200/50. 

According to another embodiment, the compound of formula (4) and ritonavir may be 
co-administered once a day, preferably orally, wherein the amount of the compound of 
formula (4) per dose is from about 10 to about 2500 mg, and the amount of ritonavir 

30 per dose is from 10 to about 2500 mg. In another embodiment, the amounts per dose 

for single daily co-administration are from about 50 to about 1500 mg of the compound 
of formula (4) and from about 50 to about 1500 mg of ritonavir. In still another 
embodiment, the amoimts per dose for single daily co-adininistration are from about 
100 to about 1000 mg of the compound of formula (4) and from about 100 to about 800 

35 mg of ritonavir. In yet another embodiment, the amounts per dose for single daily co- 
administration are from about 150 to about 800 mg of the compound of formula (4) and 
from about 100 to about 600 mg of ritonavir. In yet another embodiment, the amounts 
per dose for single daily co-administration are from about 200 to about 600 mg of the 
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compound of formula (4) and from about 100 to about 400 mg of ritonavir. In yet 
another embodiment, the amounts per dose for single daily co-administration are from 
about 200 to about 600 mg of the compound of fomiula (4) and from about 20 to about 
200 mg of ritonavir. In yet another embodiment, the amounts per dose for single daily 
5 co-administration are from about 100 to about 400 mg of the compoimd of formula (4) 
and from about 40 to about 100 mg of ritonavir. 

Exemplary combinations of the compound of formula (4) (mg)/ritonavir (mg) for single 
daily dosage include 50/100, 100/100, 150/100, 200/100, 250/100, 300/100, 350/100, 

10 400/100, 450/100, 50/133, 100/133, 150/133, 200/133, 250/133, 300/133, 50/150, 
100/150, 150/150, 200/150, 250/150, 50/200, 100/200, 150/200, 200/200, 250/200, 
300/200, 50/300, 80/300, 150/300, 200/300, 250/300, 300/300, 200/600, 400/600, 
600/600, 800/600, 1000/600, 200/666, 400/666, 600/666, 800/666, 1000/666, 
1200/666, 200/800, 400/800, 600/800, 800/800, 1000/800, 1200/800, 200/1200, 

15 400/1200, 600/1200, 800/1200, 1000/1200, and 1200/1200. Other exemplary 

combinations of the compoxmd of formula (4) (mg)/ritonavir (mg) for once daily 
dosage include 1200/400, 800/400, 600/400, 400/200, 600/200, 600/100, 500/100, 
400/50, 300/50, 200/50. 

20 It will be imderstood, however, that specific dose level and frequency of dosage for any 
particular patient may be varied and will depend upon a variety of factors including the 
activity of the specific compound employed, the metabolic stability and length of action 
of that compound, the age, body weight, general health, sex, diet, mode and time of 
administration, rate of excretion, drug combination, the severity of the particular 

25 condition, and the host undergoing therapy. 

The following examples are meant to be illustrative of the present invention. These 
examples are presented to exemplify the invention and are not to be construed as 
limiting the scope of the invention. 

30 

Brief description of the figures 

Figure 1 : Represents a mean concentration-time profile from a clinical trial with a 
combination of the compound of formula (4) with ritonavir, wherein the panel was 
subjected to oral administration of 200 mg the compound of formula (4) o.d. (once 
35 daily) on day 1-14 and 100 mg ritonavir o.d. on day 2-16. The bottom figure is on a 
logarithmic scale. 

Figure 2 : Represents a mean concentration-tirae profile of the first 7 days from a 
clinical trial with a combination of the compound of formula (4) with ritonavir, wherein 
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the panel was subjected to oral adiniiiistration of 400 mg the compotmd of formula (4) 
o.d. on day 1-14 and 100 mg ritonavir o.d. on day 2-16. The bottom figure is on a 
logarithmic scale. 

5 Figure 3 : isobolograms for the combinations of the compound of formula (4) with HIV 
protease inhibitors. RTV: ritonavir; IDV: indinavir; NFV: nelfinavir; SQV: saquinavir; 
APV: amprenavir; TMC114: a compound of formula (4). 

Figure 4 : Mean plasma concentration-time profiles of a single 800 mg of the compound 
10 of formula (4) dose in the absence and presence of 'steady-state' concentrations of 
ritonavir (RTV) (600 mg b.i.d,) on a semi-logarithmic scale, (session 1, n=10 
volunteers, the compound of formula (4) only; session 2, the compound of formula (4) 
+ ritonavir, n=9 volimteers: 6 volunteers had their dose of RTV lowered to 400 mg 
b.i.d. or discontinued RTV intake from day 4). 

15 

Figure 5 : Top: Mean plasma concentration-time projBles of the compound of formula 
(4) at different dose levels on a semi-logarithmic scale (on day 1 and 7, n=6 per dose 
level, and on day 14, n=6 for 400 mg b.i.d., n=4 for 800 mg b.i.d., n=3 for 800 mg ti.d. 
and n=2 for 1200 mg t.i.d.). Figure 5 bottom: Mean plasma concentration-time profiles 

20 of the compound of formula (4) at different dose levels in the presence of low doses of 
RTV on a semi-logarithmic scale (n=8 per panel). On day 1, a single dose of the 
compound of formula (4) was administered. From day 2 onwards, both the compound 
of formula (4) and RTV were administered. The regimens indicated in table consist of 
200 mg of the compound of formula (4)/100 mg ritonavir; 400 mg of the compound of 

25 formula (4)/100 mg ritonavir; 300 mg of the compound of formula (4)/100 mg 

ritonavir; 600 mg of the compound of formula (4)/ 200 mg ritonavir; 1200 mg of the 
compound of formula (4)/ 200 mg ritonavir. 

Figure 6 : Adverse events that occurred in at least 2 individuals. The results are 
30 expressed as a percentage of the total group. 

Placebo: the group to which a placebo was administered. 

Compound of formula (4): The adverse events that occurred in the total population of 
individuals to whom the compomid of formula (4) was administered. 
Compound of formula (4)/RTV: The adverse events that occurred in the total 
35 population of individuals to whom the compound of formula (4) was administered in 
combination with ritonavir. 



In order that those skilled in the art will better understand the practice of the present 
invention, examples of the present invention are given below by way of illustration and 
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not by way of limitation. 

Example 1 . Influence of ritonavir on the pharmacokiaetic variables of a selected 
compound of formula (1) 
5 The pharmacokinetic variables for the compound of formula (4) where compared when 
the compound of formula (4) was admiaistered alone to when the compound of formula 
(4) was co-administered to individuals to which ritonavir was given. The influence of 
ritonavir on the pharmacokinetics of a single dose of the compound of formula (4) is 
shown in Figure 4. 

10 

Table I: Influence of ritonavir lowered to 400 mg b.i.d. or discontinued RTV intake 



Phannacokinetics of the compound 
of formula (4) 

(tmax: median (range); mean±SD) 


Session I 
(the compound of 
formula (4) alone) 
(n-12) 


Session II 
(the compound of 
formula (4) with 
RTV) (n=9) 


tmax? h 

Cmax, ng/ml 
AUG, ng.h/ml 
ti/2, h 


0.8 (0.3-2.5) 
3306 ± 1487 
10713 ± 3126 
11.3 ± 4.62 


1.0(0.3-4.0) 
6220 ± 2826 
98729 + 38481 
12.2 ± 4.03 



tmax> h: time expressed in hours to obtain maximal concentration; Cmax, ng/ml:maximal concentration, expressed in 



ng/ml; AUC, ng.h/ml area under curve, expressed in ng x hours/ml; t h: half life,expressed in hours 

15 

Example 2. Cliaical testing of a combination of the compound of formula (4^ with 
ritonavir 

This experiment investigated the influence of low doses of ritonavir on the 
pharmacokinetics of the compound of formula (4) (n=8 per panel). 

20 In panel A, 200 mg of the compound of formula (4) once daily (o.d.) was given in 

combination with 100 mg ritonavir o.d. On day 1 a single 200 mg dose the compound 
of formula (4) was given without ritonavir. The concentration decreased to about 
3 ng/ml after 24 h (Figure 1). However, after combining 200 mg of the compound of 
formula (4) with 100 mg ritonavir o.d., the Cmin (mimmum serum concentration) levels 

25 of the compoxmd of formula (4) increased to a mean of 560 ng/ml (range 90- 

1300 ng/ml) (see table II). This means that addition of ritonavir caused a 200-fold 
increase in Cmin levels of the compound of formula (4). 

As can be seen in the table below, Cmin levels at day 14 were comparable with the Cmin 
30 levels at day 7. At day 14, mean Cmin levels were 480 ng/ml, while Cmin levels at day 7 
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were 562 ng/ml. At both days, the intermdividual variation was high, as can be seen in 
the wide range of Cmin levels. Both Cmax (maximum serum concentration) and exposure 
levels were also comparable at both days. 

In panel B, 400 mg the compound of formula (4) o.d. was given in combination with 
100 mg ritonavir o.d. At this dose level, the mean Cmin level at day 7 was 1226 ng/ml. 
This means that by increasing the compound of formula (4) dose by 2, the Cmin levels 
were also increased by 2. Panel C has received 300 mg of the compound of formula (4) 
b.i.d. and 100 mg ritonavir b.i.d. for 14 days. Panel D has received 600 mg of the 
compound of formula (4) o.d. and 200 mg ritonavir o.d. for 14 days. Panel E has 
received 1200 mg of the compound of formula (4) o.d. and 200 mg ritonavir o.d. for 14 
days. In comparison to panel D (600 mg of the compound of formula (4) o.d./200 mg 
ritonavir o.d.), Cmin levels of panel E were not increased. At day 7, mean Cmin levels 
were 1740 ng/ml for panel D and 1682 ng/ml for panel E. In both panels, Cmin levels 
were decreased at day 14. At day 14, mean Cmin levels were 1511 ng/ml for panel D 
and 1486 ng/ml for panel E. 

In summary, co-administration of ritonavir led to much higher average and trough 
plasma concentrations of the compound of formula (4) at lower total daily dose levels 
of the compound of formula (4). Peak concentrations were lower or comparable. The 
safety profile of the compound of formula (4) in combination with low doses of 
ritonavir was good (cfr. Fig. 6). Unexpectedly, the combination of the compound of 
formula (4) together with ritonavir resulted in a reduced incidence of adverse effects. 
Unexpectedly, the combination has an improved safety and tolerability profile 
compared to therapy with the compound of formula (4) alone. 
No maculopapular rash was observed for the volunteers in panels A to D. This was 
unexpected because the average and Cmin plasma concentrations of the compound of 
formula (4) were generally much higher than those after the compound of formula (4) 
was administered alone (In a study after 1200 mg of compoimd of formula (4) ti.d. 
alone, there were 4 out of 6 subjects, who developed maculopapular rash). Cmax levels 
were lower or comparable. 

In panel E, there was one volunteer with a clear maculopapular rash. Furthermore, there 
were two other volunteers with itching of the body and/or redness of the skin. It is 
likely that a certain compound (4) metabolite causes the maculopapular rash. Inhibition 
of CYP3A4 metabolism will lead to lower levels of compound (4) metabolite and thus 
to a lower incidence of maculopapular rash. In panel E, there may be less inhibition due 
to the competition for the enzyme leading to more compound (4) metabolite formation. 
The advantage of the combination of RTV with the compound of formula (4) for 
therapy is fiirther substantiated by the pharmacokinetic data in tables III toIV. Css, av 
means the average steady state concentration. 
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Table II: Mean values and range of the Cmin, the Cmax, the Css,av and the AUC24h of 
the compound of formula (4) with low doses of RTV at the different dose 
regimens (AUG = area under the curve i.e., total exposure of drug; Cmax = 
5 maximum serum concentration, t.i.d three times a day) 



Pharmacokinetics 
of the compound 
of formula (4) 
(mean (range)) 


Cniin(ng/nil) 


Cmax(ng/ml) 


Css.av (ng/ml)* 


AUC24h (ng.h/ml)** 


Panel A (200 mg compound of formula (4) /1 00 mR RTV o.d.) 


Day7(n=7) 
Day 14(n=7) 


562 (90-1290) 
480(188-910) 


1750(1190-3630) 

1569(1090-2370) 


857 (370-1739) 
725 (374-1192) 


20562 (8870-41725) 
17409 (8971-28614) 


Panel B (400 mg compound of formula (4)/100 mg RTV o.d.) 


Day7(n=8) 
Day 14 (n= 8) 


1226 (551-1850) 
981 (688-1710) 


3540 (2440-5060) 
3125(2150-4650) 


1851 (1157-2674) 
1703 (1108-3385) 


44414 (27780- 
64178) 

40879(26585-81238) 


Panel C (300 mg compound of formula (4)/100 mg RTV b.i.d.) 


Day7(n=8) 
Day 14 (n=7) 


1539 (832-2500) 
1650 (532-4350) 


2893 (2310-3780) 
2854(1910-5330) 


1892 (1095-2645) 
1771 (970-4075) 


45408 (26270-63486) 
42500 (23280- 
97800) 


Panel D (600 me compound of formula (4)/200 mg RTV o.d.) 


Day 7 (n - 8) 

Day 14 (n= 8) 


1740 (764-3290) 
1511 (817-2720) 


4196(2890-5820) 
4628 (2790-5910) 


2327 (1568-3036) 
2188 (1345-3914) 


55839 (37621-72865) 
52505 (32282-93925) 


Panel E (1200 mg compound of formula (4)/200 mg RTV o.d.) 


Day 7 (n = 8) 
Day 14 (n= 7) 


1682 (44-3090) 
1486 (203-2980) 


6438 (3680-9400) 
5453 (3520-7290) 


2767 (908-4231) 
2460 (1122-3737) 


66399 (21799-101534] 
59045 (26925-89679) 



*Css, av the dosing interval (in hours) corresponds to the AUG for that dosing interval 
** Extrapolated AUC24h (for b.i.d. 2*AUCi2h) 
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Table HI: Mean values and ranges of the Cmm? the Cmax, the Css,av and the AUC24h for 

the different dose regimens. (AUG = area under the curve i.e., total exposxire 
of drug; Cmax = maximum serum concentration, ti.d. three times a day) 



Pharmacokinetics of the 
compound of formula (4) 
(mean (range)) 


Cmin(ng/ml) 


Cinax(ng/ml) 


Css,av(ng/ml)* 


AUC24h(ng.h/ml)** 


Panel F (400 mg of the compound of formula (4) b.i.d.) 


Day7(n=6) 
Day 14 (n = 6) 


23 (5-45) 
17(6-30) 


2458 (1270-3540) 
2168 (1430-3270) 


321 (203-458) 
270 (185-333) 


7702(4864-10990) 
6477(4438-7988) 


Panel G f 800 mg of the compound of formula (4) b.i.d.) 


Day7(n=6) 
Day 14 (n=4) 


64 (38-84) 
44 (32-52) 


5493 (3800-6570) 
5755 (3950-7240) 


1033 (606-1414) 
951 (768-1103) 


24798 (14554-33938) 
23202 (18442-26474) 


Panel H (800 mg of the compound of formula (4) ti.d) 


Day7(n=6) 
Day 14 (n=: 3) 


197 (89-432) 
161 (57-303) 


5227 (3910-6870) 
5143 (4880-5510) 


1463 (849-1876) 
1506 (1253-1933) 


35102 (20370-45024) 
36131 (30075-46383) 


Panel I (1200 mg of the compoimd of formula (4) ti.d) 


Day7(n=6) 
Day 14 (n = 2) 


(125-504) 
142 (78-206) 


6332 (3130-8980) 
8040 (7710-8370) 


1714(966-2234) 
2027 (1909-2144) 


41121 (23175-53616) 
48639(45813-51465) 



Css, av time dosing interval corresponds to the AUG for that dosing interval** Extrapolated AUC24h (for 



b.i.d. 2*AUCi2h, for ti.d. 3*AUC8h) 

Table IV: Mean values and range of Cmin, Cmax, Css,av and AUC24h for the 



compoimd of formula (4) at different dosages with ] 


ow doses of RTV 


Pharmacokinetics 
of the compound 
of formula (4) 
(mean (range)) 


CminCng/ml) 


Cmax(ng/mi) 


Css,av (ng/ml)* 


AUC24h(ng.h/ml)** 


Panel J (300 mg compound of formula (4)/100 mg RTV b.id.) 


Day 14 (n = 12) 


1175 (684-1890) 


4440(2490-10200) 


2129 (1145-3384) 


51092(27476-81226) 


Panel K (600 mg compovmd of formula (4)/100 mg RTV b.i.d.) 


Day 14 (n= 12) 


1819(612-5270) 


5738 (2760-9160)- 


2915 (1049-6404) 


69953 (25174-153696) 


Panel L (900 mg compound of formula 


(4)/100mgRTVo.d.) 


Day 14 (n=9) 


1438 (468-2140) 


6549 (4710-7870) 


2651 (1833-3018) 


63611(43985-72430) 



*Css, av the dosing interval (in hours) corresponds to the AUC for that dosing interval 
** Extrapolated AUC24h (for b.i.d. 2*AUCi2h) 
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Example 3 : Svnergv of combinations of the compound of formula r4^ and other HIV 
protease inhibitors 

The activity of combinations of the compoimd of formula (4) with the current aati-HIV 
5 dmgs at three different molar ratios was determined in HFV-l/LAI infected MT4 cells. 
The results were analyzed according to the isobologratn method described by Chou aad 
Talalay(1984)' 

The results are presented as the mean of three separate experiments. The combination 
10 index (CI) for each combination was determined. A CI value between 0.8 and 1 .2 

reflects additive inhibition of the combined compounds, a value below 0.8 indicates a 
synergy between the two molecules, whereas a value greater than 1.2 is indicative of 
antagonism. 

15 The compound of formula (4) exhibited no antagonism with any of the tested dmgs. It 
showed additive inhibition with indinavir (CI: 0.87-0.92), lopinavir (CI: 0.85-0.95) and 
saquinavir (0.94-1.0), at all molar ratios, aad it showed synergy with amprenavir (CI: 
0.65-0.77), nelfmavir (0.61-0.80) and ritonavir (0.66-0.81), at all molar ratios. 

20 These results are also illustrated in Figure 3 where the isobolograms for the 

combinations of the compound of formula (4) with HIV protease inhibitors respectively 
are plotted. Whereas a straight line represents additive inhibition by two inhibitors, a 
curve towards the origin of the axes indicates synergy. The latter is observed for 
combinations with amprenavir, nelfinavir and ritonavir. 

25 

Example 4. Non-limiting examples of HIV protease inhibitor of formula (1) 
Table A 
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Table D 
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Table E 




Ra 


Rb 


-(CH2)2-NH-(2- 
pyridinyl) 


-NH-CO-CH3 



Obviously, numerous modifications and variations of the present invention are possible 
in the light of the above teachings. It is therefore to be understood that within the 
scope of the appended clainois, the invention may be practiced otherwise than as 
specifically described herein. 
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Claims 

1 . Combination comprising (a) an HIV protease inhibitor of formula (1) or a 
pharmaceutically acceptable salt or ester thereof and (b) an inhibitor of 
5 cytochrome P450, wherein the HIV protease inhibitor of formula (1) has the 

formula 




(1) 

wherein, 

L is -C(=0)-, -0-C(=0)-, -NR^°-C(=0)-, -0-alkanediyl-C(=:0)-, -NR^^-alkanediyl- 

10 C(=0)-, -C=S, -S(=0)2-, -0-S(=0)2-, -NR^°-S(=0)2 whereby either the C(=0) group 
or the S(=0)2 group is attached to the NR^^ moiety; wherein R^^ is hydrogen, alkyl, 
alkenyl, aralkyl, cycloalkyl, cycloalkjdalkyl, aryl, Het^ Het^alkyl, Het^ or Het^alkyl; 
R^ is hydrogen, alkyl, alkenyl, alkynyl, alkanediyl, alkylcarbonyl, alkyloxy, 
alkyloxyalkyl, alkyloxycarbonyl, alkanoyl, cycloalkyl, cycloalkylalkyl, 

15 cycloalkylcarbonyl, cycloalkylalkanoyU cycloalkylalkoxycarbonyl, aryl, aralkyl, 
arylalkenyl, arylcarbonyl, aryloxycarbonyl, aralkoxycarbonyl, aryloxyalkyl, 
haloalkyl, hydroxyalkyl, aralkanoyl, aroyl, aryloxycarbonylalkyl, aryloxyalkanoyl, 
Het\ Het^alkyl, Het^oxy, Het^oxyalkyl, HetWyl, HetWalkyl, Het^cycloalkyl, 
Het^carbonyl, Het^alkoxycarbonyl, Het^oxycarbonyl, Het^alkanoyl, HetWalkanoyl, 

20 HetWyloxyalkyl, Het^aryloxycarbonyl, HetWalkoxycarbonyl, Het^aroyl, Het^, 
Het^oxy, Het^alkyl; Het^oxyalkyl, Het^aralkyl, Het^cycloalkyl, Het^aryl, 
Het^carbonyl, Het^oxycarbonyl, Het^alkanoyl, Het^alkoxycarbonyl, Het^araLcaaoyU 
Het^aralkoxycarbonyl, Het^aryloxycarbonyl, Het^aroyl, Het^aryloxyalkyl, 
aminocarbonyl, aminoalkanoyl, aminoalkyl, optionally substituted by one or more 

25 substituents independently selected from the group comprising alkyl, aralkyl, aryl, 
Het^ Het^, cycloalkyl, alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or 
di(alkyl)aminocarbonyl, aminosulfonyl, alkylS(=0)t, hydroxy, cyano, halogen or 
amino optionally mono- or disubstituted wherein the substituents are independently 
selected from the group comprising alkyl, aryl, aralkyl, aryloxy, arylamino, arylthio, 

30 aryloxyalkyl, arylaminoalkyl, aralkoxy, alkylthio, alkox}^, aryloxyalkoxy, 
arylaminoalkoxy, aralkylamino, aryloxyalkylamino, arjdaminoalkylamino, 
arylthioalkoxy, arylthioalkylamino, aralkylthio, aryloxyalkylthio, 
arylaminoalkylthio, arylthioalkylthio, alkylamino, cycloalkj^, cycloalkylalkyl, Het\ 
Het^, Het^alkyl, Het^alkyl, Het^amino, Het^amino, Het^alkylamino, Het^alkylamino, 
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HetHhio, Het^thio, Het^alkylthio, Hef alkylthio, Het^oxy and Het^oxy, OR^ SR^ 
S02NR''r', S02N(0H)R^, CN, CR^-NR', S(0)R^, S02R\ CR^=N(0R'), N3. NO2, 
NRV, N(0H)R^ C(0)R^ C(S)R^ C02R^ C(0)SR', C(0)NRV, C(S)NRV, 
C(0)N(OH)R^ C(S)N(OH)R', NR^C(0)R^ NR'C(S)R^ N(OH)C(0)R^ 
N(OH)C(S)R'', NR'C02R^ NR'C(0)NR'R^ and NR'C(S)NrV, N(0H)C02R', 
NR'C(0)SRI N(0H)C(0)NRV, N(0H)C(S)NRV, NR^C(0)N(0H)R^ 
NR'C(S)N(OH)R^ NR'S02R', NHSO2NRV, NR'S02NHR^ P(0)(0R'')(0R'), 
wherein t is an integer selected from 1 or 2, R"^, R^ and R^ are each independently 
selected from the group comprising H, alkyl, alkenyl, and alkynyl; 
R^ is hydrogen, aUcyl, alkenyl, alkynyl, aryl, aralkyl, alkyloxycarbonyl, aralkoxy- 
carbonyl, alkylcarbonyl, cycloalkylcarbonyl, cycloalkylalkoxycarbonyl, cycloalkyl- 
alkanoyl, alkanoyl, aralkanoyl, aroyl, aryloxycarbonyl, aryloxycarbonylalkyl, 
aryloxyalkanoyl, Het^carbonyl, Het^carbonyl, Het^oxycarbonyl, Het^oxycarbonyl, 
Het^alkanoyl, Het^aUcanoyl, Het^alkoxycarbonyl, Het^alkoxycarbonyl, 
Het^aralkanoyl, Het^aralkanoyl, Het^aralkoxycarbonyl, Het^aralkoxycarbonyl, 
Het^aryloxycarbonyl, Het^aryloxycarbonyl, HetWoyl, Het^aroyl, cycloalkyl, 
aryloxyalkyl, HetWyloxyalkyl, Het^aryloxyalkyl, hydroxyalkyl, aminocarbonyl, 
aminoalkanoyl, and mono- and disubstituted aminocarbonyl and mono- and 
disubstituted aminoalkanoyl radicals wherein the substituents are independently 
selected from the group comprising alkyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, 
heteroaryl, heteroaralkyU heterocycloalkyl, hetero cycloalkylalkyl radicals, or 
wherein said aminoalkanoyl radical is disubstituted, said substituents along with the 
nitrogen atom to which they are attached form a Het^ Het^ , Het^aryl or Het^aryl 
radical; 

R^ is alkyl, aryl, cycloalkyl, cycloalkylalkyl, Het^ Het^ Het^aryl, Het^aryl, or aralkyl 
optionally substituted witihi one or more substituent independently selected from the 
group comprising alkyl, halo, nitro, cyano, CF3, -OR , and -SR , (CH2)pR , OR , 
SR", CN, N3, C(0)R^ C(S)R^, COzR', C(0)SR^ NR^R^ NR'C(0)R^ NR'C(S)R^ 
NR''C02R^ C(0)NRV, C(S)NRV, aJKiNR■^C(0)SR^ wherein R^ is a radical 
selected from the group comprising hydrogen and alkyl, wherein: p is an integer 
from 0 to 5; R^ is cycloalkyl, Het\ aryl, or Het^ in which at least one hydrogen atom 
is optionally substituted with one or more substituents independently selected from 
the group comprising a halogen, OH, OCH3, NH2, NO2, SH, and CN, wherein R'' 
and R^ have the same meaning as that defined above; 

R"^ is hydrogen, alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or di(alkyl)- 
aminocarbonyl, cycloalkyl, cycloalkylalkyl, Het^ Het^, Het'alkyl, Het^alkyl, 
Het^cycloalkyl, Het^cloalkyl, HetWyl, Het^aryl, alkylthioalkyl, alkenyl, alkynyl, 
alkyloxyalkyl, haloalkyl, alkylsulfonylalkyl, hydroxyalkyl, aralkyl, aminoalkyl, or 
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alkyl, optionally substituted with one or more substituents independently selected 
from comprising aryl, Het\ Het^, cycloalkyl, alkyloxycarbonyl, carboxyl, 
aminocarbonyl, mono- or di(alkyl)aminocarbonyl, aminosulfonyl, alkylS(=0)t, 
hydroxy, cyano, nitro, tliio, halogen or amino optionally mono- or disubstituted 
wherein the substituents are independently selected from the group comprismg 
alkyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, Het^ Het^, Het^alkyl and Het^alkyL 

2. Combination according to claim 1, comprising (a) a HIV protease inhibitor of 
formula (2) or a pharmaceutically acceptable salt or ester thereof and (b) an 
inhibitor of cytochrome P450 or a pharmaceutically acceptable salt or ester thereof. 




-Rl 

II I II 
R2 OH R4 O 

(2) 

wherein, 

is hydrogen, alkyl, alkenyl, alkynyl, alkanediyl, alkylcarbonyl, alkyloxy, alkyloxy- 
alkyl, alkyloxycarbonyl, alkanoyl, cycloalkyl, cycloalkylalkyl, cycloalkylcarbonyl, 
cycloalkylalkanoyl, cycloalkylalkoxycarbonyl, aryl, aralkyl, arylalkenyl, aryl- 
caxbonyl, aryloxycarbonyl, aralkoxycarbonyl, aryloxyalkyl, haloalkyl, hydroxyalkyl, 
aralkanoyl, aroyl, aryloxycarbonylalkyl, arjdoxyalkanoyl, Het\ Het^alkyl, Het^oxy, 
Het^oxyalkyl, Het^aryl, Het^aralkyl, Het^ cycloalkyl, Het^carbonyl, Het^alkoxy- 
carbonyl, Het^oxycarbonyl, Het^alkanoyl, HetWalkanoyl, Het^aryloxyalkyl, 
Het^aryloxycarbonyl, HetWalkoxycarbonyl, Het^aroyl, Het^, Het^oxy, Het^alkyl; 
Het^oxyalkyl, Het^aralkyl, Het^cycloalkyl, Het^aryl, Het^carbonyl, Het^oxycarbonyl, 
Het^alkanoyl, Het^alkoxycarbonyl, Het^aralkanoyl, Het^aralkoxycarbonyl, 
Het^aryloxycarbonyl, Het^aroyl, Het^aryloxyalkyl, aminocarbonyl, aminoalkanoyl, 
aminoalkyl, optionally substituted by one or more substituents independently 
selected from the group comprising alkyl, aralkyl, aryl, Het^ Het^, cycloalkyl, 
alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or di(alkyl)aminocarbonyl, 
aminosulfonyl, alkylS(=0)t, hydroxy, cyano, halogen or amino optionally mono- or 
disubstituted wherein the substituents are independently selected from the group 
comprising alkyl, aryl, aralkyl, aryloxy, arylamino, arylthio, aryloxyalkyl, 
arylaminoalkyl, aralkoxy, alkylthio, alkoxy, aryloxyalkoxy, arylaminoalkoxy, 
aralkylamino, aryloxyalkylamino, arylaminoalkylamino, arylthioalkoxy, 
arylthioaUcylammo, aralkylthio, aryloxyalkylthio, arylammoalkylthio, 
arylthioalkylthio, alkylamino, cycloalkyl, cycloalkylalkyl, Het^ Het^, Het^alkjd, 
Het^alkyl, Het^amino, Het^amino, Het^ alkylamino, Het^alkylamino, Het^thio, 
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Het^thio, Het^alkyltiuo, Het^alkylthio, Het^oxy and Het^oxy, wherein t is an integer 
between 1 and 2; 
is hydrogen or alkyl; 

R3 is alkyl, aryl, cycloaUcyl, cycloalkylallcyl, or aralkyl radical; 

R4 is hydrogen, alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or di(alkyl)- 
aminocarbonyl, cycloalkyl, alkenyl, alkynyl, or alkyl, optionally substituted with 
one or more substituents independently selected from the group comprising aryl, 
Het , Het^, cycloalkyl, alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or 
di(alkyl)aminocarbonyl, aminosulfonyl, aIkylS(=0)t, hydroxy, cyano, halogen or 
amino optionally mono- or disubstituted wherein the substituents are independently 
selected from the group comprising alkyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, 
Het\ Het^, Het^alkyl and Het^alkyl. 

3. Combination according to claim 1 or 2, comprising (a) an HIV protease inhibitor 
of formula (3) or a pharmaceutically acceptable salt or ester thereof and (b) an 
inhibitor of c5^ochrome P450, 




I I I il 
(3) H OH R4 O 



wherein, 

is cycloalkyl, cycloalkylalkyl, cycloalkylcarbonyl, cycloalkylalkanoyl, cycloalkyl- 
alkoxycarbonyl, aryl, araUcyl, arylallcenyl, arylcarbonyl, aryloxycarbonyl, 
aralkoxycarbonyl, aryloxyalkyl, haloalkyl, hydroxyalkyl, araUcanoyl, aroyl, 
aryloxycarbonylalkyl, aryloxyaUcanoyl, Uet\ Het^alkyl, Het^oxy, Het^oxyalkyl, 
Het^aryl, Het^aralkyl, Het ^cycloalkyl, Het'carbonyl, Het^alkoxycarbonyl, 
Het^oxycarbonyl, Het^alkanoyl, HetWalkanoyl, HetWyloxyalkyl, HetVyloxy- 
carbonyl, HetWalkoxycarbonyl, HetWoyl, Het^, Het^oxy, Het^alkyl; Het^oxyalkyl, 
Het^aralkyl, Het^cycloalkyl, Het^aryl, Het^carbonyl, Het^oxycarbonyl, Het'alkanoyl, 
Het^alkoxycarbonyl, Het^aralkanoyl, Hef'aralkoxycarbonyl, Het^aryloxycarbonyl, 
Het^aroyl, Het^aryloxyalkyl, optionally substituted by one or more substituents 
independently selected from the group comprising alkyl, aralkyl, aryl, Het\ Het^, 
cycloalkyl, alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or di(alkyl)aniino- 
carbonyl, aminosulfonyl, alkylS(=0)t, hydroxy, cyano, halogen or amino optionally 
mono- or disubstituted wherein the substituents are independently selected from the 
group comprising alkyl, aryl, arallQ^l, aryloxy, arylamino, arylthio, aryloxyalkyl. 
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axylaminoalkyl, aralkoxy, alkylthio, aUcoxy, aryloxyalkoxy, arylaminoalkoxy, 
aralkylamino, axyloxyalkylamino, arylamiiioalkylamino, arylthioalkoxy, 
arylthioallcylamino, aralkylthio, aryloxyalkyltliio, arylaminoalkylthio, 
aiylthioaUcylthio, alkylamino, cycloalkyl, cycloalkylalkyl, Het^ Het^, Het^alkyl, 
Het^alkyl, Het^amino, Het^amino, Het^alkylamino, Het^alkylamino, HetHhio, 
HeAhio, Het^alkylthio, Het^alkylthio, Het^oxy and Het^oxy, wherein t is an integer 
between 1 and 2. 

R"^ is alkyl, optionally substituted with one or more substituent independently selected 
from the group comprising aryl, Het\ Het^, cycloalkyl, and amino optionally mono- 
or disubstituted wherein the substituents are independently selected from the group 
comprising alkyl, aryl, Het^ Het^. 

4. Combination according to any one of claims 1 to 3, comprising (a) an HIV 
protease inhibitor as depicted in Table A or Table B or Table C or Table D or 
Table E or a pharmaceutically acceptable salt or ester thereof and (b) an inhibitor 
of cytochrome P450. 

5. Combination accordmg to any one of claims 1 to 4 , comprising (a) an HIV 
protease inhibitor of formula (4) or a pharmaceutically acceptable salt or ester 
thereof and (b) an mhibitor of cytochrome P450 wherein the compound of formula 
(4) has the formula 




6. Combination according to any of claims 1 to 5, wherein said inhibitor of 
cytoclirome P450 is selected from ritonavir, ketoconazole, cimetidrne and 
bergamottin. 

7. A combination according to any of claims 1 to 6, characterized by a conibination 
index of about 0.8 or lower. 



8. 



Combination according to any of claims 1 to 7, comprising (a) an HIV protease 
mhibitor of formula (4) or a pharmaceutically acceptable salt or ester thereof and 
(b) ritonavir or a pharmaceutically acceptable salt or ester thereof 
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9. Pharmaceutical composition comprising a therapeutic amoimt of a combination 
according to any of claims 1 to 8 and a pharmaceutically acceptable excipient. 

10. Product containing (a) a pharmaceutical composition comprising a therapeutic 
amount of an HIV protease inhibitor of formula (1), and (b) a pharmaceutical 
composition comprising a therapeutic amount of an inhibitor of cytochrome P4505 
as a combined preparation for simultaneous, separate or sequential use in HIV 
therapy. 

11. A combination according to any of claims 1 to 8 for use as a medicament. 

12. Use of a combination according to any of claims 1 to 8 in the manufacture of a 
medicament for treating, peventing or combating infection or disease associated 
with retrovirus infection in a mammal. 

13. Use of a combination according to any of claims 1 to 8 in the manufacture of a 
medicament for treating or combating infection or disease associated with 
retrovirus infection in a mammal. 

14. Use of a combination according to any of claims 1 to 8 in the manufacture of a 
medicament for inhibiting a protease of a retroviras in a mammal infected with 
said retrovims. 

15. Use of a combination according to any of clakns 1 to 8 in the manufacture of a 
medicament for inhibiting retroviral replication. 

1 6. Use according to any of claims 12 to 1 5 wherein the retroviras is a human 
inomunodeficiency vims (HIV). 

17. Use according to any of claims 12 to 16, wherein the retrovims is a multidrug- 
resistant retrovirus. 

18. Use of a combination according to any of claims 1 to 8 for improving the 
pharmacokinetics of a compound of formula (I) relative to the pharmacokinetics 
when a compound of formula (1) is administered alone, in the manufacture of a 
medicament for the inhibition of viral proteases. 
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19. Use of a combination according to any of claims 1 to 8 in the manufacture of a 
medicament for the treatment or prevention of HIV or HIV related conditions 
comprising AIDS in a human, characterized in that said combination is useful for 
improving the pharmacokinetic variables of a compound of fomiula (I) relative to 
the pharmacokinetic variables when a compound of formula (I) is adrninistered 
alone. 

20. Use of a combiaation according to claim 18, wherein the amount of the 
cytochrome P450 inhibitor is sufficient for increasing at least one of the 
pharmacokinetic variables selected from Cmin» Cmax, AUG at 12 hours, relative to 
the pharmacokinetic variables when a compound of formula (I) is administered 
alone. 

21. Use of a combination according to claim 18, wherein the amount of the 
cytochrome P450 inhibitor is sufficient for increasing at least one of the 
pharmacokinetic variables of a compoimd of formula (I) selected from Cmin, Cmax? 
Css,av5 AUG at 12 hours, or AUG at 24 hours, relative to said at least one 
pharmacokinetic variable when a compound of formula (I) is administered alone. 

22. Method for improving the pharmacokinetics of an HIV protease inhibitor of 
formula (1) comprising administering to an individual in need of such treatment a 
therapeutically effective amount of a combination according to any of claims 1 to 
8, comprising a therapeutically effective amount of each component of said 
combination. 

23. Method for treating HIV infection and AIDS comprising administering to a patient 
in need of such treatment a combination according to any of claims 1 to 8, 
comprising a therapeutically effective amount of each component of said 
combination. 
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Figure 2 
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Figure 3 
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Figure 5 



wo 03/049746 



PCT/EP02/14277 



6/6 



DC 

Z3 =3 

E E 

c c: 

O O 

Q- Q- 

E E 

o o 

o o 

□ ■ 



lli 



i 



I 



o 

O 



O 



o 

00 



o 



o 

CD 



O vP 



o 



o 

CO 



o 

CM 



03 

0) 



CO 



E 

CD 
C 



o 

CO 
X3 
CO 
0) 

X 



TO .£ 

1 I 

o 

T3 
< 



03 
CD 



CO 

■a 
c 
zs 
o 

CO 

1 

DQ 



0) 

o 
c 



CD 
CO 
CO 

o 

CD 

■a 



0) 
ZJ 

iff 
(0 



Figure 6 



